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 SVCSFEPYJO "ML(
SVCSFEPYJO SFEVDUBTF "ML5 BMEFIZEF EFIZESPHFOBTF "ML) PVUFS
NFNCSBOF USBOTQPSU DIBOOFM "ML- PVUFS NFNCSBOF 0. DZUPQMBT
NJD NFNCSBOF $.                            şŜ
ŝţ $BSUPPO SFQSFTFOUBUJPO PG QSPQPTFE "ML# TUSVDUVSBM NPEFM XJUI TJY
USBOTNFNCSBOF IFMJDFT GPSNJOH TVCTUSBUF QPDLFU            şŝ
ŝŤ 3FDPOTUSVDUJPO PG Ş% MJQJESFDPOTUJUVUFE "ML# DSZTUBM " o QSPKFDUJPO
NBQ QSPUFJO TIPXO JO XIJUF PWFS EBSL CBDLHSPVOE # o SFDPOTUSVD
UJPO NBQ USJNFS GPSNBUJPO XJUI FMMJQUJDBM NPOPNFST PG ŷų¯ CZ Ŷų¯ şŞ
ŝť (FOFSBMJTFE TPMVCMF NFUIBOF NPOPPYZHFOBTF DBUBMZUJD DZDMF      şş
ŝŝŜ 4DIFNBUJD SFQSFTFOUBUJPO PG QPMBSJUZ TQFDUSVN PG WBSJPVT UXPMJRVJE
QIBTF TZTUFNT BOE QIBTF CFIBWJPVS JO B HFOFSBM UFSOBSZ NJYUVSF IZ
ESPDBSCPOTVSGBDUBOUXBUFS                        şŢ
-JTU PG 'JHVSFT ſſ
ŝŝŝ 5SBOTQPSU QSPDFTTFT JO UXPMJRVJE QIBTF QSPDFTTFT " o TPMVUJPO PG
IZESPQIPCJD QSPEVDUT JO PSHBOJD QIBTF # o VQUBLF PG EJTTPMWFE TVC
TUSBUF JO BRVFPVT QIBTF $ o JOUFSGBDJBM VQUBLF PG TVCTUSBUF % o QSP
EVDUJPO PG TVSGBDUBOUT CZ NJDSPCFT                    şŤ
Şŝ 1MBTNJE NBQ PG Q(&DŠţͅ+                        ŠŤ
ŞŞ 4DIFNBUJD PG NJDSPXFMM QMBUFT NBDIJOFE GSPN 15'&          šŜ
Şş 4DIFNF PG NJDSPXFMM QMBUF SFBDUJPO QSFQBSBUJPO             šŝ
şŝ 4VCTUSBUF MPTT PG OBMLBOFT GSPN TFBMFE PS PQFO 15'& 	B
 BOE 11 	C

QMBUFT ĕMMFE XJUI Ÿųų ϪM BMLBOF QFS XFMM BęFS ŵŷ I BU Ŷź ¡$ BOE ŵŸų SQN
$š ĕMMFE JO DPME SPPN BU ŷ ¡$                       Ţŝ
şŞ 4DIFNBUJD DSPTTTFDUJPO PG NJDSPXFMM QMBUF XJUI TFBMJOH MBZFST QSFT
TVSF JT BQQMJFE VOJGPSNMZ BT JOEJDBUFE CZ BSSPXT             ŢŠ
şş 0YZHFO JOHSFTT JO JOEJWJEVBM XFMMT PG B ŞŠ EFFQ TRVBSFXFMM 15'& QMBUF
ĕMMFE XJUI ŴźNM PG /Bŵ40Ŷ UP QSPWJEF PYZHFO GSFF DPOEJUJPOT JOJUJBMMZ
PG B 15'& QMBUF TFBMFE XJUI DMBNQ FOEQPJOU NFBTVSFNFOUT BęFS ŷŻ I
BU Ŷź ¡$ ŵŸų SQN VTJOH B 1SF4FOT OFFEMF NPVOUFE TFOTPS       Ţš
şŠ #JPDPOWFSTJPO PG EPEFDBOF XJUI HSPXJOH & DPMJ DFMMT JO TFBMFE BOE
PQFO 15'& .81T 	TFF TVCTFDUJPO Şşŝ
 XJUI ŴNM HSPXUI NFEJB
ųŴNM JOPDVMVN ųŴNM EPEFDBOF BU Ŷź ¡$ BOE ŵŸų SQN #JPDPOWFS
TJPO BDJE QSPEVDU BOE SFNBJOJOH PYZHFO JO XFMMT 	B
 BOE NFUBCPMJD
QSPĕMF 	C
                                  ŢŢ
şš 3FTQPOTF TVSGBDF QMPUT TIPXJOH UIF PG ĕMM WPMVNF 	ϪM
 BOE SFTUJOH DFMM
EFOTJUZ 	H%$8 M¦Ŵ
 PO EPEFDBOPJD BDJE ZJFMET 	B
 BOE PYZHFO SFNBJO
JOH JO B XFMM 	C
 BU Ÿ H M¦Ŵ HMVDPTF BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN      Ţţ
şŢ 3FTQPOTF TVSGBDF GPS HMVDPTF BOE DFMM DPODFOUSBUJPO PQUJNJTFE GPS
NBYJNVN SFNBJOJOH PYZHFO BOE UPUBM QSPEVDU ZJFME BU ŶŵŻ ϪM ĕMM
WPMVNF BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN %FTJSBCJMJUZ  ŝ SFQSFTFOUT UIF
NBYJNJTFE WBMVFT PG UPUBM QSPEVDU ZJFME BOE SFNBJOJOH PYZHFO MFWFM
CBTFE PO UIF 34. TUVEZ                          Ţť
-JTU PG 'JHVSFT ſƀ
şţ 0QFSBUJOH XJOEPX GPS 	B
 HMVDPTF BOE DFMM XFJHIU BU ŶŵŻ ϪM ĕMM WPMVNF
BOE 	C
 ĕMM WPMVNF BOE DFMM XFJHIU BU Ÿŷ H M¦Ŵ HMVDPTF CBTFE PO 34.
TUVEZ                                    ţŜ
şŤ #JPDPOWFSTJPO QSPEVDUT PG PDUBOF JO 	B
 TFBMFE BOE 	C
 PQFO 15'&
QMBUFT BOE PG EPEFDBOF JO 	D
 TFBMFE BOE 	E
 PQFO 15'& QMBUFT BU PQ
UJNJTFE DPOEJUJPOT PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN           ţŝ
şť #JPDPOWFSTJPO QSPEVDUT PG IFYBOF JO TFBMFE 15'& QMBUFT BU PQUJNJTFE
DPOEJUJPOT PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN                ţŞ
şŝŜ .JYJOH WJTVBMJTBUJPO PG UXPQIBTF CJPDPOWFSTJPONFEJB JOXFMMNJNJD
XJUI PDUBOF BU 	B
 ŵŸų SQN 	C
 ŶŸų SQN XJUI PDUBOF XJUI ųŴ  5SJUPO
9ŝŜŜ BU 	D
 ŵŸų SQN 	E
 ŶŸų SQN XJUI EPEFDBOF BU 	F
 ŵŸų SQN 	G

ŶŸų SQN XJUI EPEFDBOF XJUI ųŴ  5SJUPO 9ŝŜŜ BU 	H
 ŵŸų SQN 	I

ŶŸų SQN BMM BU Ŷų ¡$                            ţş
şŝŝ %JTUSJCVUJPO PG 	B
 ŝPDUBOPM BOE 	C
 PDUBOPJD BDJE SBX($ BSFB DPVOUT
JO SFQMJDBUF PDUBOF CJPPYJEBUJPOT BęFS ŵŷ I JODVCBUJPO BU Ŷų ¡$ BOE
ŵŸų SQN 'PS FBDINJDSPXFMM QMBUF UIFNFEJBO ĕSTU BOE UIJSE RVBSUJMF
BOE OPSNBM EJTUSJCVUJPO BSF TIPXO                    ţš
şŝŞ %JTUSJCVUJPO PG 	B
 ŝEPEFDBOPM BOE 	C
 EPEFDBOPJD BDJE SBX ($ BSFB
DPVOUT JO SFQMJDBUF EPEFDBOF CJPPYJEBUJPOT BęFS ŵŷ I JODVCBUJPO BU
Ŷų ¡$ BOE ŵŸų SQN 'PS FBDI NJDSPXFMM QMBUF UIF NFEJBO ĕSTU BOE
UIJSE RVBSUJMF BOE OPSNBM EJTUSJCVUJPO BSF TIPXO            ţŢ
Šŝ (MVDPTF MJOLFE XJUI ϟŝŠHMZDPTJEJD CPOET               Ťş
ŠŞ 	B
 o %PEFDBOPJD BDJE ZJFMET BęFS ŵŷ I CJPDPOWFSTJPO XJUI EJČFS
FOU DBSCPIZESBUF TPVSDFT BOE B SBOHF PG BNZMPHMVDPTJEBTF DPODFOUSB
UJPOT 	C
 o (MVDPTF SFMFBTF PWFS ŵŷ I GSPN TUBSDI 	Ŵų H M¦Ŵ
 JO SFBDUJPO
CVČFS VOEFS WBSZJOH BNZMPHMVDPTJEBTF DPODFOUSBUJPOT         ŤŠ
Šş 3FTQPOTF TVSGBDF QMPUT TIPXJOH UIF JOĘVFODF PG BNZMPHMVDPTJEBTF
DPODFOUSBUJPO 	6 NMŝ
 DPODFOUSBUJPO 	6NM¦Ŵ
 BOE JOJUJBM HMVDPTF
	H M¦Ŵ
 PO EPEFDBOPJD BDJE 	B
 BOE ŝEPEFDBOPM ZJFMET 	C
 BęFS ŵŷ I
BU Ŷų ¡$ ŵŸų SQN                              Ťţ
-JTU PG 'JHVSFT ſƁ
ŠŠ #JPDPOWFSTJPO QSPEVDUT PG PDUBOF VOEFS GFECBUDI DPOEJUJPOT XJUI
Ŵ H M¦Ŵ JOJUJBM HMVDPTF 	B
 XJUIPVU JOJUJBM HMVDPTF 	C
 BOE CBUDI DPOEJ
UJPOT XJUI ŸŸ H M¦Ŵ HMVDPTF 	D
 PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN     ŤŤ
Šš #JPDPOWFSTJPO QSPEVDUT PG IFYBOF VOEFS GFECBUDI DPOEJUJPOT XJUI
Ŵ H M¦Ŵ JOJUJBM HMVDPTF 	B
 XJUIPVU JOJUJBM HMVDPTF 	C
 BOE CBUDI DPOEJ
UJPOT XJUI ŸŸ H M¦Ŵ HMVDPTF 	D
 PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN     Ťť
šŝ 4DIFNF PG NJDSPXFMM QMBUF QSFQBSBUJPO GPS SFBDUJPOT XJUI DPTPMWFOUT ŝŜŜ
šŞ $PTPMWFOU TDSFFOJOH XJUI QFOUBOF 	B
 IFYBOF 	C
 IFQUBOF 	D
 BOE
PDUBOF 	E
 BęFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN BU WBSZJOH DPTPMWFOU QFS
DFOUBHFT                                  ŝŜŢ
šş $PTPMWFOU TDSFFOJOH XJUI EPEFDBOF BęFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN
BU WBSZJOH DPTPMWFOU QFSDFOUBHFT                     ŝŜţ
šŠ #JPDPOWFSTJPO UJNF DPVSTF XJUI DPTPMWFOUT Ŷų FUIZM PMFBUF 	B
 TJM
JDPOF PJM 	C
 -Ţŝ 	D
 BOE 5FSHJUPM 	E
 JO PDUBOF PWFS ŵŷ I BU Ŷų ¡$ BOE
ŵŸų SQN                                   ŝŝŜ
šš #JPDPOWFSTJPO UJNF DPVSTF XJUI PDUBOF POMZ PWFS ŵŷ I BU Ŷų ¡$ BOE
ŵŸų SQN                                   ŝŝŝ
šŢ 1BSUJUJPO DPFďDJFOU GPS PDUBOF SFBDUJPO QSPEVDUT JO EJČFSFOU SFBDUJPO
NFEJB DPTPMWFOUT BU Ŷų JO PDUBOF                   ŝŝŝ
šţ $FMM TVSWJWBM BęFS FYQPTVSF UP PDUBOFDPTPMWFOU UXPMJRVJE QIBTF TZT
UFNT NFBTVSFE CZ ĘPX DZUPNFUSZ BęFS ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN  ŝŝş
šŤ $PTPMWFOU TDSFFOJOHXJUI PDUBOF BU ŵŸų SQN 	B
 BOE ŶŸų SQN 	C
 BęFS
ŵŷ I BU Ŷų ¡$ BU WBSZJOH DPTPMWFOU QFSDFOUBHFT JO PDUBOF        ŝŝţ
šť $IBOHFT UP BWFSBHF GBUUZ BDJE BDZM DIBJO MFOHUI BOE TBUVSBUFEUP
VOTBUVSBUFE GBUUZ BDJE SBUJP JO DFMM NFNCSBOFT BęFS ŵ I FYQPTVSF UP
PDUBOFDPTPMWFOU UXPMJRVJE QIBTF TZTUFNT BU Ŷų ¡$ BOE ŵŸų SQN   ŝŝŤ
šŝŜ 4DBUUFS QMPU PG PDUBOPJD BDJE ZJFMET GSPN SFBDUJPOT XJUI Ŷų DP
TPMWFOUT 	GSPN 'JHVSF šŞE
 BOE DPSSFTQPOEJOH 4  6 SBUJPT 	GSPN 'JH
VSF šť
                                   ŝŝť
-JTU PG 'JHVSFT ſƂ
šŝŝ .JYJOH WJTVBMJTBUJPO PG UXPQIBTF CJPDPOWFSTJPONFEJB JOXFMMNJNJD
XJUI PDUBOF BU 	B
 ŵŸų SQN 	C
 ŶŸų SQN PDUBOF XJUI ųŴ  5SJUPO 9
ŝŜŜ BU 	D
 ŵŸų SQN 	E
 ŶŸų SQN XJUI Ŷų FUIZM PMFBUF JO PDUBOF BU 	F

ŵŸų SQN 	G
 ŶŸų SQN XJUI Ŷų TJMJDPOF PJM JO PDUBOF BU 	H
 ŵŸų SQN
	I
 ŶŸų SQN XJUI Ŷų 5FSHJUPM JO PDUBOF BU 	J
 ŵŸų SQN 	K
 ŶŸų SQN
XJUI Ŷų -Ţŝ JO PDUBOF BU 	L
 ŵŸų SQN 	M
 ŶŸų SQN BMM BU Ŷų ¡$    ŝŞŝ
šŝŞ 1SPEVDU DPODFOUSBUJPOT PG DPTPMWFOU TDSFFOJOH PG GVSUIFS IZESPDBS
CPO TVCTUSBUFT BęFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN BU Ŷų DPTPMWFOU JO
TVCTUSBUF FYDFQU GPS 59ŝŜŜ BU ųŴ  JO BRVFPVT CVČFS         ŝŞŠ
šŝş 1-4 NPEFM .Ş TDPSF TDBUUFS QMPU PG SFTQPOTF EBUB TIPXJOH 9TDPSFT
	U
 PG UIF ĕSTU DPNQPOFOU BMPOH UIF YBYJT BOE 9TDPSFT PG UIF TFDPOE
BMPOH UIF ZBYJT FMMJQTF EFOPUFT )PUFMMJOHT 5 żŸ DPOĕEFODF JOUFSWBM ŝşŝ
šŝŠ 1-4NPEFM.Ş MPBEJOH TDBUUFS QMPU PG UIF SFMBUJPO CFUXFFO GBDUPST BOE
SFTQPOTFT BOE UIF DPOUSJCVUJPO PG FBDI WBSJBCMF UP UIF 1-4NPEFM BYFT
TIPXXFJHIUT GPS UIF GBDUPST BOE SFTQPOTFT EFOPUFEX BOE D SFTQFDU
JWFMZ GPS FBDI NPEFM DPNQPOFOU                     ŝşŞ
šŝš 1-4 NPEFM .Ş DVNVMBUJWF 7BSJBCMF *OĘVFODF PO 1SPKFDUJPO 	7*1
 GPS
FBDI NPEFM GBDUPS żŸ DPOĕEFODF JOUFSWBM EFSJWFE GSPN KBDLLOJĕOH ŝşş
#ŝ $Ť 	B
 BOE $ŝŞ 	C
 DBMJCSBUJPO DVSWF MJOFBS DPSSFMBUJPOT TIPX 3 
                                    ŝšŜ
#Ş 4UBOEBSE DVSWF BOE SFQSPEVDJCJMJUZ PG )1-$ JOKFDUJPOT MJOFBS DPSSFM
BUJPOT TIPX 3   Oş 4%                     ŝšŝ
%ŝ 1SPEVDU SFDPWFSZ GSPN TQJLFE SFBDUJPO TBNQMFT XJUI Ŷų DPTPMWFOUT
JO PDUBOF                                  ŝšŠ
%Ş 'MPX DZUPNFUFS TJEFTDBUUFS 	44$
 BOE GSPOUTDBUUFS 	'4$
 EBUB
XJUIPVU BOZ PSHBOJD 	B
 BOE PDUBOF PSHBOJD QIBTF 	C
 BęFS ŷŸ I BU
Ŷų ¡$ BOE ŵŸų SQN                             ŝšš
%ş 'MPX DZUPNFUFS TJEFTDBUUFS 	44$
 BOE ĘVPSFTDODF 	'-ŝ
 EBUB XJUI
50 HBUF EJTQMBZFE XJUIPVU BOZ PSHBOJD 	B
 BOE PDUBOF PSHBOJD QIBTF
	C
 BęFS ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN                    ŝšš
-JTU PG 'JHVSFT ſƃ
%Š 'MPX DZUPNFUFS ĘVPSFTDFODF 	'-ŝ BOE '-ş
 EBUB HBUFE PO 50 JO 	'JH
VSF %ş
 XJUIPVU BOZ PSHBOJD 	B
 BOE PDUBOF PSHBOJD QIBTF 	C
 BęFS
ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN                         ŝšŢ
&ŝ .4 TQFDUSB PG JEFOUJĕFE SFBDUJPO QSPEVDUT Ş1IFOZMFUIBOPM 	B
 Š
&UIZMDZDMPIFYBOPM 	C
 Ş.FUIZMŞPDUBOPM 	D
 ŝŞ&QPYZPDUBOF 	E

ţPDUFOPJD BDJE 	F
                             ŝšŤ
'ŝ 1-4 NPEFM .ŝ MPBEJOH TDBUUFS QMPU PG SFMBUJPO CFUXFFO GBDUPST BOE
SFTQPOTFT TIPXJOH XFJHIUT PG UIF ĕSTU NPEFM DPNQPOFOU BMPOH UIF
YBYJT BOE XFJHIUT PG UIF TFDPOE BMPOH UIF ZBYJT            ŝšť
'Ş 1-4 NPEFM .Ş TDPSF TDBUUFS QMPU PG GBDUPS EBUB TIPXJOH 9TDPSFT PG
ĕSTU DPNQPOFOU BMPOH UIF YBYJT BOE 9TDPSFT PG UIF TFDPOE BMPOH
UIF ZBYJT                                  ŝŢŜ
-JTU PG 5BCMFT
ŝŝ 0WFSWJFX PG OBMLBOF PYJEJTJOH FO[ZNF DMBTTFT UIFJS DIBSBDUFSJTUJDT
BOE TVCTUSBUF SBOHF                            Şš
ŝŞ 1PUFOUJBM BEWBOUBHFT BOE EJTBEWBOUBHFT PG UXPMJRVJE QIBTF CJPQSP
DFTTFT                                    şţ
ŝş &YFNQMBSZ QBSUJUJPO DPFďDJFOU 	MPH1
 WBMVFT GPS $Ţ $Ť BOE $ŝŞ BM
LBOFT BOE PYJEBUJPO QSPEVDUT                       ŠŜ
Şŝ (BT DISPNBUPHSBQIZ UFNQFSBUVSF QSPHSBNT               šŞ
şŝ (SBEJFOU FMVUJPO GPS MJRVJE DISPNBUPHSBQIZoNBTT TQFDUSPNFUSZ
NFUIPE                                   šť
şŞ %FTDSJQUJPO PG GBDUPST BOE MFWFMT GPS DIBSBDUFSJTBUJPO 34. TUVEZ    ŢŜ
şş $PNQBSJTPO PG CJPDPOWFSTJPO QSPEVDUT GPS 15'& BOE 11 QMBUFT GPS $Ţ
BOE $Ť TVCTUSBUFT BU PQUJNJTFE DPOEJUJPOT BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN ţŞ
şŠ 4UBUJTUJDBM QBSBNFUFST GSPN POFXBZ "/07"T DPNQBSJOH CJPDPOWFS
TJPO QSPEVDU RVBOUJUJFT PG UXP TFQBSBUF 15'& QMBUFT XJUI SFQMJDBUF CJP
PYJEBUJPO PG FJUIFS PDUBOF PS EPEFDBOF BOE DPFďDJFOU PG WBSJBUJPO
	$P7
 PG UIF ŞŠ SFQMJDBUF SFBDUJPOT JO TJOHMF QMBUF BęFS ŵŷ I BU PQUJN
JTFE DPOEJUJPOT Ŷų ¡$ ŵŸų SQN                      ţŠ
şš 4UBUJTUJDBM QBSBNFUFST GSPN POFXBZ "/07" DPNQBSJOH CJPDPOWFS
TJPO QSPEVDU RVBOUJUJFT JO FEHF XFMMT XJUI JOTJEF XFMMT PG B 15'& QMBUF
SFQMJDBUF CJPPYJEBUJPO PG FJUIFS PDUBOF PS EPEFDBOF BęFS ŵŷ I BU PQ
UJNJTFE DPOEJUJPOT Ŷų ¡$ ŵŸų SQN                    ţŠ
-JTU PG 5BCMFT ſƅ
şŢ %PEFDBOF CJPDPOWFSTJPO QSPEVDUT BęFS NFUIPE USBOTGFS VTJOH UIF &
DPMJ (&$ŝşţ Q(&DŠţͅ+ CJPDBUBMZTU 1SPEVDU DPODFOUSBUJPOT BOE DPFG
ĕDJFOU PG WBSJBUJPO 	$P7
 PG SFQMJDBUF SFBDUJPOT BęFS Ź I BOE ŵŸ I BU
PQUJNJTFE DPOEJUJPOT XJUI ŵųųNM M¦Ŵ TVCTUSBUF FYDFQU GPS ŴųŸ H M¦Ŵ ESZ
DFMM XFJHIU BOE ŴŸ H M¦Ŵ HMVDPTF Ŷų ¡$ ŵŸų SQN              ţŢ
şţ %PEFDBOF CJPDPOWFSTJPO QSPEVDUT BęFS NFUIPE USBOTGFS VTJOH B QSP
QSJFUBSZ "ML#(5CBTFE & DPMJ CJPDBUBMZTU 1SPEVDU DPODFOUSBUJPOT
BOE DPFďDJFOU PG WBSJBUJPO 	$P7
 PG SFQMJDBUF SFBDUJPOT BęFS Ź I
BOE ŵŷ I BU PQUJNJTFE DPOEJUJPOT XJUI ŵųųNM M¦Ŵ TVCTUSBUF FYDFQU GPS
ŴŶŴ H M¦Ŵ ESZ DFMM XFJHIU BOE ŴŸ H M¦Ŵ HMVDPTF Ŷų ¡$ ŵŸų SQN       ţţ
Šŝ 0WFSWJFX PG EJČFSFOU TDBMFEPXO GFECBUDI JNQMFNFOUBUJPOT     ŤŜ
ŠŞ %FTDSJQUJPO PG GBDUPST BOE MFWFMT GPS %P& GFECBUDI DIBSBDUFSJTBUJPO  ŤŞ
Šş &TUJNBUFE SFMFBTF SBUF GSPN TUBSDI 	Ŵų H M¦Ŵ
 BU WBSJPVT BNZMPHMVDPTJ
EBTF DPODFOUSBUJPOT                            Ťš
ŠŠ -JTU PG QSPEVDUJPO SBUFT PWFS JOJUJBM ŷŶ I GPS IFYBOF BOE PDUBOF SFBD
UJPO QSPEVDUT BU Ŷų ¡$ ŵŸų SQN                     ťŜ
šŝ 0WFSWJFX PG UFTUFE DPTPMWFOUT                      ťŤ
šŞ (BT DISPNBUPHSBQIZoNBTT TQFDUSPNFUSZ UFNQFSBUVSF QSPHSBNT   ŝŜş
šş &TUJNBUFE DFMM DPODFOUSBUJPOT BęFS FYQPTVSF UP PDUBOFDPTPMWFOU
UXPMJRVJE QIBTF TZTUFNT BęFS ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN       ŝŝş
šŠ 0WFSWJFX PG GVSUIFS CJPPYJEBUJPO TVCTUSBUFT BOE SFTQFDUJWF QSPEVDUT ŝŞş
šš 1-4 SFHSFTTJPO GBDUPST GPS NPEFM .ŝ                   ŝŞţ
šŢ 1-4 SFHSFTTJPO NPEFM SFTQPOTFT                     ŝŞŤ
šţ 1-4 NPEFM .Ş QBSBNFUFST DVNVMBUJWF GBDUPS DPFďDJFOUT       ŝŞť
šŤ 1-4 NPEFM .Ş QBSBNFUFST DVNVMBUJWF SFTQPOTF DPFďDJFOUT      ŝŞť
šť 1-4 NPEFM .Ş WBMJEBUJPO QFSNVUBUJPOT QBSBNFUFST           ŝşš
#ŝ ($ BOBMZTJT SFQFBU JOKFDUJPOT GPS PDUBOF 	B
 BOE EPEFDBOF 	C
 SFBD
UJPOT QSPEVDUT                               ŝšŝ
-JTU PG 5BCMFT ſƆ
#Ş &YUSBDUJPO FďDJFODZ GPS ($ TBNQMFT TQJLFE XJUI EPEFDBOF SFBDUJPO
QSPEVDUT                                  ŝšŝ
$ŝ :JFME PG BMLBOF PYJEBUJPO QSPEVDUT PO OVUSJFOUT             ŝšŞ
&ŝ .4 EBUB GPS QSPEVDU JEFOUJĕDBUJPO PG GVSUIFS TVCTUSBUFT         ŝšţ
'ŝ 1-4 .ŝ NPEFM QBSBNFUFST DVNVMBUJWF GBDUPS DPFďDJFOUT        ŝšť
$IBQUFS ÿ
*OUSPEVDUPSZ NBUFSJBM
ÿÿ *OEVTUSJBM CJPUFDIOPMPHZ
*OEVTUSJBM CJPUFDIOPMPHZ BQQSPBDIFT BSF UZQJDBMMZ BQQMJFE GPS SFBDUJPOT UIBU SFRVJSF PQ
UJDBM SFTPMVUJPO PS PUIFS TFMFDUJWJUZ UIBU DBOOPU PS POMZ XJUI EJďDVMUJFT CF QSPWJEFE
CZ USBEJUJPOBM DIFNJDBM TZOUIFTJT 1SJNBSJMZ FČPSUT XFSF GPDVTTFE PO IJHIWBMVF
QSPEVDUT GPS UIF QIBSNBDFVUJDBM JOEVTUSZ GSFRVFOUMZ VTJOH LFUPSFEVDUBTFT BOE IZESP
MBTFT 	4USBBUIPG 1BOLF BOE 4DINJE ŵųųŵ #PSOTDIFVFS FU BM ŵųŴŵ
 )PXFWFS MFWFS
BHJOH UIF DPNCJOBUJPO PG QSPUFJO HFOFUJD NFUBCPMJD BOE SFBDUJPO FOHJOFFSJOH IBT FO
BCMFE UIF XJEFS BQQMJDBUJPO PG CJPDBUBMZTUT TVDI BT PYZHFOBTFT BOE USBOTBNJOBTFT JO
PSHBOJD TZOUIFTJT 	1PMMBSE BOE 8PPEMFZ ŵųųź 8PIMHFNVUI ŵųŴų 4DISFXF FU BM ŵųŴŶ

'VSUIFSNPSF JODSFBTJOH BUUFOUJPO JT QBJE UP ĕOEJOH FOWJSPONFOUBMMZ CFOJHO TPMVUJPOT
JO UIF DIFNJDBM JOEVTUSZ 	$POTUBCMF FU BM ŵųųź
 ćF NJME DPOEJUJPOT VTFE JO CJPDBUB
MZUJD QSPDFTTFT BSF FYQFDUFE UP SFEVDF UIF FOWJSPONFOUBM JNQBDU PG BO JOEVTUSZ UIBU
IBT JODSFBTJOH EJďDVMUJFT UP JOOPWBUF OPWFM NPSF FOWJSPONFOUBMMZ GSJFOEMZ QSPDFTTFT
	8FOEB FU BM ŵųŴŴ
 0WFS ŵų 1SFTJEFOUJBM (SFFO $IFNJTUSZ $IBMMFOHFT 	64 &OWJSPO
NFOUBM 1SPUFDUJPO "HFODZ
 XPO CZ CJPDBUBMZUJD QSPDFTTFT TJODF ŵųųų FYFNQMJGZ UIJT
EFWFMPQNFOU 8JUI NPTU PG UIFTF JOOPWBUJPOT JO TFDUPST PUIFS UIBO QIBSNBDFVUJDBMT
JU TFFNT DMFBS UIBU ĕOF DIFNJDBMT BOE JOUFSNFEJBUFT BSF CSPVHIU NPSF JOUP GPDVT PG
CJPDBUBMZTJT
" LFZ TUSFOHUI PG CJPDBUBMZTJT DPNQBSFE UP DIFNJDBM TZOUIFTJT JT UIF IJHI DIFNP
ſƀ %JSFDU BMLBOF PYJEBUJPO ƀž
SFHJP BOE TUFSFPTFMFDUJWJUJFT UIBU DBO CF BDIJFWFE 5PHFUIFS XJUI UIF BCJMJUZ UP XPSL
JO NJME DPOEJUJPOT OPOUPYJD NFEJB BOE UIF QPUFOUJBM GPS POFQPU SFBDUJPOT XJUI B
SFEVDUJPO JO QSPUFDUJPO BOE EFQSPUFDUJPO TUFQT UIF VTF PG CJPDBUBMZTUT SFTVMUT JO SF
EVDFE FOWJSPONFOUBM JNQBDU BOE QSPWJEFT B QPUFOU BMUFSOBUJWF UP DIFNJDBM TZOUIFTJT
	(IJTBMCB .FZFS BOE 8PIMHFNVUI ŵųŴų 8FOEB FU BM ŵųŴŴ
 .PSF JNQPSUBOUMZ GPS
JOEVTUSJBM QSPDFTTFT FDPOPNJD BTQFDUT OFFE UP CF DPOTJEFSFE #BTFE PO UIF BCPWF
DIBSBDUFSJTUJDT FDPOPNJD FďDJFODJFT DBO CF FOWJTJPOFE GSPN NJOJNJTFE XBTUF EVF UP
IJHI BUPN FďDJFODZ JODSFBTFE FOFSHZ FďDJFODZ BOE B SFEVDUJPO JO QSPDFTT TUFQT EVF
UP QPUFOUJBM GPS POFQPU TZOUIFTJT
*U JT JNQPSUBOU UP OPUF IPXFWFS UIBU UIF TVTUBJOBCJMJUZ BOE QSPEVDUJWJUZ DBOOPU
CF BTTVNFE GPS CJPDBUBMZUJD QSPDFTTFT BOE B EFUBJMFE RVBOUJUBUJWF BTTFTTNFOU PO B DBTF
CZDBTF CBTJT JO UFSNT PG CPUI UIF FDPOPNJD BT XFMM BT FOWJSPONFOUBM GBDUPST JT DSJUJDBM
	5VGWFTTPO FU BM ŵųŴŴ 8FOEB FU BM ŵųŴŴ ,VIO FU BM ŵųŴŵ +FHBOOBUIBO BOE /JFMTFO
ŵųŴŵ

ÿĀ %JSFDU BMLBOF PYJEBUJPO
ćF NBKPSJUZ PG DVSSFOU JOEVTUSJBM QBUIXBZT GPS UIF VUJMJTBUJPO PG TBUVSBUFE MJOFBS IZ
ESPDBSCPOT SFMZ PO DSBDLJOH PS EFIZESPHFOBUJPO QSPDFTTFT VOEFS IJHI QSFTTVSFT BOE
UFNQFSBUVSFT BOE PQUJPOBMMZ JO QSFTFODF PG DBUBMZTUT TVDI BT BDJET PS NFUBMT 	)JMM ŴżŻż
+POH FU BM ŵųŴų #PSEFBVY (BMBSOFBV BOE %SPOF ŵųŴŵ
 ćFTF QSPDFTTFT UZQJDBMMZ
SFTVMU JO B MBSHF QSPEVDU SBOHF JODMVEJOH TIPSUFS DIBJO BMLFOFT BMLZOFT BOE BSPNBU
JDT 	"SBLBXB FU BM ŵųųŴ
 ćFTF QSJNBSZ CVJMEJOH CMPDLT DBO CF TFQBSBUFE BOE VQ
HSBEFE BOE UISPVHI DPOEFOTBUJPO PS PMJHPNFSJTBUJPO SFBDUJPOT JOEJSFDUMZ ZJFME 	PYZ

GVODUJPOBMJTFE QSPEVDUT PG WBSZJOH DIBJO MFOHUIT 	.VTTFS ŵųŴŴ 1SBEIBN FU BM ŵųŴŵ

ćFTF QSPDFTTFT BSF IJHIMZ FOEPUIFSNJD JO DPNCJOBUJPO XJUI QBSUJBM PYJEBUJPO PG
QSPEVDUT UIJT MFBET UP B MBSHF BNPVOU PG $0ŵ QSPEVDUJPO
"MUFSOBUJWFMZ UIF EJSFDU PYJEBUJPO PG IZESPDBSCPOT BJNT BU BDIJFWJOH BDUJWBUJPO
PG B TQFDJĕD $o) CPOE BOE NPMFDVMBS PYZHFO XIJMTU DPOUSPMMJOH DIFNP SFHJP BOE
ſƀ %JSFDU BMLBOF PYJEBUJPO ƀſ
TUFSFPTFMFDUJWJUJFT XJUIPVU JOUFSNFEJBUF QSPEVDUT
ÿĀÿ 3PVUFT UP EJSFDU BMLBOF PYJEBUJPO
'PS JOEVTUSJBM TZOUIFUJD DIFNJTUSZ UIF EJSFDU DIFNP SFHJP BOE TUFSFPTFMFDUJWF PY
JEBUJPO PG OPOBDUJWBUFE DBSCPO BUPNT VTJOH NPMFDVMBS EJPYZHFO BT PYJEBOU JT TUJMM B
HSFBU DIBMMFOHF 	6SMBDIFS -VU[8BIM BOE 4DINJE ŵųųŷ 3PEVOFS FU BM ŵųŴŵ .VO[
BOE 4USBTTOFS ŵųŴŸ
 6OEFS DPOEJUJPOT PG IPNPHFOFPVT DBUBMZTJT XJUI OP TUFSJD
DPOTUSBJOUT UIF PYJEBUJPO TFMFDUJWJUZ PG DBSCPO BUPNT JO OBMLBOFT JODSFBTFT XJUI
EFDSFBTJOH CPOE EJTTPDJBUJPO FOFSHJFT ćVT TFMFDUJWJUZ UPXBSET TFDPOEBSZ DBSCPO
BUPNT JT UIFSNPEZOBNJDBMMZ GBWPVSFE PWFS QSJNBSZ DBSCPOT XJUI $o) CPOET BSPVOE
ŴŸ L+NPM¦Ŵ IJHIFS JO FOFSHZ UIBO BU UIF NFUIZMFOF QPTJUJPOT 	/FXIPVTF BOE #BSBO
ŵųŴŴ #PSEFBVY (BMBSOFBV BOE %SPOF ŵųŴŵ
 *O BEEJUJPO UIF BDUJWBUJPO PG UIF WFSZ
JOFSU $o) CPOET SFRVJSFT IBSTI DPOEJUJPOT UIBU PęFO MFBET UP PWFSPYJEBUJPO 	;IBOH
FU BM ŵųŴŵ
 ćJT NBLFT UFSNJOBM PYJEBUJPO PG OBMLBOFT B QBSUJDVMBS DIBMMFOHF
ÿĀĀ #JPDBUBMZTJT
ćF CJPDBUBMZUJD SPVUF XIJDI UIJT XPSL GPDVTTFT PO DBO BDIJFWF UIF EJSFDU PYZGVOD
UJPOBMJTBUJPO PG SFEVDFE PSHBOJD NPMFDVMFT XJUI WFSZ IJHI TFMFDUJWJUZ NBJOMZ EVF UP
UIF NPMFDVMBS SFDPHOJUJPO PG FO[ZNFT UIBU MFWFSBHFT TVCTUSBUF PSJFOUBUJPO TIBQF BOE
TJ[F 	#FJMFO FU BM ŵųųŸ 'BTBO FU BM ŵųųŻ )PMMNBOO FU BM ŵųŴŴ
 ćVT UIF BQQMJDBUJPO
PG PYZHFOBTFT JT PG QBSUJDVMBS JOUFSFTU GPS UIFJS 	-J FU BM ŵųųŵ +VMTJOH FU BM ŵųųŻ -FXJT
$PFMIP BOE "SOPME ŵųŴŴ

t BCJMJUZ UP QFSGPSN SFBDUJPOT UIBU EP OPU IBWF DIFNJDBM DPVOUFSQBSUT PS UIBU BSF
EJďDVMU UP QFSGPSN XJUI SFRVJSFE TFMFDUJWJUZ
t VTF PG PYZHFO BT DIFBQ BOE FOWJSPONFOUBMMZ GSJFOEMZ PYJEBOU JO DPOUSBTU UP UPYJD
DIFNJDBM FRVJWBMFOUT
t PQFSBUJPO VOEFS HFOFSBMMZ NJME DPOEJUJPOT
ſƀ %JSFDU BMLBOF PYJEBUJPO ƀƀ
ÿĀā $IFNPDBUBMZTJT
ćFSF IBWF CFFO BUUFNQUT BU UIF EJSFDU IZESPYZMBUJPO PG BMLBOFT GPS FYBNQMF CZ JO
PSHBOJD IFUFSPHFOFPVT DBUBMZTUT FNCFEEFE JOUP TDBČPMET UP JODSFBTF SFHJPTFMFDUJWJUZ
	#BUUJPOJ FU BM ŴżŻŻ ćPNBT FU BM Ŵżżż -BCJOHFS ŵųųŷ (ØNF[)PSUJHàFMB FU BM ŵųŴų
,BNBUB FU BM ŵųŴų ćPNBT ŵųŴŵ
 )PXFWFS JOEVTUSJBM BQQMJDBUJPO IBT CFFO IJOEFSFE
CZ JTTVFT TVDI BT NBTT USBOTGFS MJNJUBUJPOT SFTVMUJOH JO TMPX SFBDUJPO SBUFT 	ćPNBT
FU BM Ŵżżż ćPNBT BOE 3BKB ŵųųŹ
 PWFSPYJEBUJPO BOE TFMGEFHSBEBUJPO PG UIF DBUBMZTU
BOE HFOFSBMMZ QPPS QSPEVDU TFMFDUJWJUZ FTQFDJBMMZ GPS UIF GVODUJPOBMJTBUJPO PG OBMLBOFT
	,BNBUB FU BM ŵųŴų
 $POTFRVFOUMZ UIFSF BSF GFX DPNNFSDJBM EJSFDU PYJEBUJPO SFBD
UJPOT BO FYBNQMF JT UIF DPOWFSTJPO PG OCVUBOF UP NBMFJD BOIZESJEF 	$POUSBDUPS FU
BM ŴżŻź )VUDIFOTPO FU BM ŵųŴų

ÿĀĂ 4VCTUSBUFT
/BMLBOFT BSF MJOFBS TBUVSBUFE IZESPDBSCPOT UIBU PSJHJOBUF GSPN OBUVSBM HBT PS DSVEF
PJM XJUI UIF HFOFSBM GPSNVMB $O)ŵOŵ ćFZ ĕOE XJEF BQQMJDBUJPO BT DIFBQ DIFNJDBM
SBX NBUFSJBMT BOE CVJMEJOH CMPDLT BT XFMM BT GVFMT
ćF JOFSUOFTT PG UIFTF DPNQPVOET JT B NBKPS JTTVF GPS SFHJP BOE DIFNPTFMFDUJWF
PYZGVODUJPOBMJTBUJPO "T JMMVTUSBUFE CZ #PSEFBVY (BMBSOFBV BOE %SPOF 	ŵųŴŵ
 O
IFYBOF EPFT OPU SFBDU XJUI CPJMJOH OJUSJD BDJE DPODFOUSBUFE TVMGVSJD BDJE QPUBTTJVN
QFSNBOHBOBUF PS DISPNJD BDJE ćJT JT EVF UP UIF FOFSHZ PG BO VOBDUJWBUFE $o) CPOE
PG BMNPTU ŷųų L+NPM¦Ŵ 4FMFDUJWF PYJEBUJPO JT GVSUIFS DPNQMJDBUFE CZ $o) CPOET BU
UIF UFSNJOBM DBSCPO CFJOH ŴŸ L+NPM¦Ŵ IJHIFS UIBO BU UIF BEKBDFOU QPTJUJPO )FODF UFS
NJOBM PYJEBUJPO TVČFST GSPN MPX TFMFDUJWJUZ BDDPSEJOH UP UIF SFMBUJWF CPOE TUSFOHUIT
3FDFOUMZ BMUFSOBUJWF TVCTUSBUFT TVDI BT GBUUZ BDJET NFUIZM FTUFST GSPN SFOFXBCMF QMBOU
PJMT IBWF CFFO VTFE GPS CJPDBUBMZUJD PYJEBUJPOT 	4DISFXF FU BM ŵųŴŷ
 #FTJEFT MJOFBS
TVCTUSBUFT UIFSF JT B MBSHF SBOHF PG GVSUIFS TVCTUSBUFT UIBU IBWF CFFO TIPXO UP CF BD
UJWBUFE FO[ZNBUJDBMMZ TVDI BT DZDMJDBSPNBUJDCSBODIFE BMLBOFT 	DZDMJDBSPNBUJD
 BM
LFOFT UFSQFOFT BOE NPSF DPNQMFY PSHBOJD NPMFDVMFT 	#FJMFO BOE 'VOIPČ ŵųųź

ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƀƁ
ÿĀă 1SPEVDUT BOENBSLFUT
1SPEVDUT GSPN EJSFDU BMLBOF PYJEBUJPOT BSF GBUUZ BMDPIPMT BMEFIZEFT BOE GBUUZ BDJET
ćFTF ĕOE XJEF BQQMJDBUJPO JO UIF DIFNJDBM JOEVTUSZ BT XFMM BT UIF QIBSNBDFVUJDBMT
BOE DPTNFUJDT TFDUPST NBJOMZ BT JOUFSNFEJBUFT BOE CVJMEJOH CMPDLT "QQMJDBUJPOTNBZ
JODMVEF GSBHSBODFT BOE ĘBWPVST 	FTQ BMEFIZEFT BOE BDJET
 BOE GVFMT BOE JOUFSNFEJBUFT
GPS QPMZNFST 	FTQ BMDPIPMT
 #JPDBUBMZUJDBMMZ QSPEVDFE EJPMT BOE EJDBSCPYZMJD BT XFMM
BT ϵIZESPYZ GBUUZ BDJET IBWF SFDFJWFE QBSUJDVMBS JOUFSFTU BT QPUFOUJBM QSPEVDUT GPS
UIFJS VTF BT NPOPNFST JO UIF QMBTUJDT JOEVTUSZ 	)VG FU BM ŵųŴŴ -V FU BM ŵųŴų 4POH
FU BM ŵųŴŶ 4DIBČFS BOE )BBT ŵųŴŷ

" SBOHF PG DPNNFSDJBM CJPQSPDFTTFT GPS UIF BDUJWBUJPO PG $o) CPOET IBWF
CFFO FTUBCMJTIFE 	-JFTF 4FFMCBDI BOE 8BOESFZ ŵųųŹ
 'PS FYBNQMFT -PO[B "(
VTFT "DISPNPCBDUFS YZMPTPYJEBOT -,Ŵ JO B XIPMFDFMM CJPDPOWFSTJPO UP IZESPYZMBUF
OJDPUJOJD BDJE BU ŴŵNŶ TDBMF " NPSF SFDFOU FYBNQMF DPNNFSDJBMJTFE CZ %4. JT UIF
FQPYJEBUJPO PG TUZSFOF CZ UIF TUZSFOF NPOPYZHFOBTF GSPN 1TFVEPNPOBT TQ 7-#Ŵŵų
JO B UXPMJRVJE QIBTF TZTUFN 	1BOLF FU BM ŵųųŵ

'VSUIFS DPVQMJOH UFSNJOBM IZESPYZMBUJPO XJUI USBOTBNJOBUJPO JO WJWP VTJOH B
XIPMFDFMM CJPDBUBMZTU BMMPXT UIF JOEVTUSJBM QSPEVDUJPO PG UIF CJGVODUJPOBM /ZMPO QSF
DVSTPS ϵBNJOPEPEFDBOPJD BDJE NFUIZM FTUFS GSPN SFOFXBCMF SFTPVSDFT 	-BELBV FU
BM ŵųŴŹ &WPOJL *OEVTUSJFT "( ŵųŴŶ

ÿā &O[ZNBUJD PYJEBUJPO PG BMLBOFT
%FTQJUF UIFJS SFMBUJWF JOFSUOFTT BT B DIFNJDBM DPNQPVOE OVNFSPVT NJDSPPSHBOJTNT
BCMF UP PYJEJTF B XJEF SBOHF PG IZESPDBSCPOT IBWF CFFO JEFOUJĕFE FBSMZ PO 	-FBECFUUFS
BOE 'PTUFS ŴżŹų .D,FOOB BOE ,BMMJP ŴżŹŸ
 6TVBMMZ UIF JOJUJBM PYJEBUJPO UP B QSJNBSZ
BMDPIPM JT GPMMPXFE CZ PYJEBUJPO UP UIF GBUUZ BDJE XIJDI FOUFST UIF ϠPYJEBUJPO DZDMF
BOE BMMPXT JUT VTF BT DBSCPO BOE FOFSHZ TPVSDF 	'JHVSF ŴŴ
 *OWFTUJHBUJPOT JOUP UIF
QBUIXBZT PG BFSPCJD BMLBOF PYJEBUJPO SFWFBMFENPMFDVMBS PYZHFO BT UIF PYJEBOU GPS UIF
ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƀƂ
IZESPYZMBUJPO PG UFSNJOBM NFUIZM HSPVQT UP B QSJNBSZ BMDPIPM HSPVQT CZ QSPLBSZPUJD
BOE FVLBSZPUJD FO[ZNFT 	#BQUJTU (IPMTPO BOE $PPO ŴżŹŶ +POFT BOE )PXF ŴżŹŻ

'JHVSF ŴŴ "MLBOF PYJEBUJPO QBUIXBZ Ŵ o "MLBOF ŵ o ŴBMDPIPM Ŷ o BMEFIZEF ŷ o GBUUZ BDJE
*O QBTU EFDBEFT SFTFBSDI IBT CFFO GPDVTFE PO GFX FO[ZNFT JOWPMWFE JO IZESP
DBSCPO PYJEBUJPO BOE UIFJS HFOFUJDT 	.D,FOOB BOE $PPO Ŵżźų (SVOE FU BM ŴżźŸ
8IJUF BOE $PPO ŴżŻų ,PL FU BM ŴżŻżC
 BT XFMM BT QSPDFTT BOE JOEVTUSJBM DPOTJEFS
BUJPOT 	4DIXBSU[ BOE .D$PZ ŴżźŶ /BLBIBSB &SJDLTPO BOE (VUJFSSF[ Ŵżźź

.PSF SFDFOUMZ XJUI UIF BEWFOU PG NPSF QPXFSGVM NPMFDVMBS CJPMPHZ UFDIOJRVFT
JU CFDBNF BQQBSFOU UIBU UIFSF JT B HSFBU EJWFSTJUZ PG BMLBOF PYZHFOBTFT JO CPUI QSPLB
SZPUJD BOE FVLBSZPUJD PSHBOJTNT 	5BCMF ŴŴ
 	/FMTPO FU BM ŴżżŶ 4NJUT FU BM Ŵżżż #FJMFO
FU BM ŵųųŶ ,VCPUB FU BM ŵųųŸ 1SJODF (SBNBJO BOE .D(FOJUZ ŵųŴų

0YZHFOBTFT BSF IJHIMZ EJWFSTF JO UFSNT PG UIFJS BDUJWF TJUF BOE DPGBDUPST DBUBMZUJD
NFDIBOJTNT QIZMPHFOFUJD SFMBUJPOTIJQ BOE TVCTUSBUF TQFDJĕDJUZ 3FDFOU TUVEJFT IBWF
SFWFBMFE B MBSHF WBSJFUZ PG IPNPMPHPVT BMLC BOE DZQ HFOFT GSPN B SBOHF PG PSHBOJTNT
BOE FOWJSPONFOUT 	/JF FU BM ŵųŴŷ
 0YZHFOBTFT JODPSQPSBUF POF 	NPOPPYZHFOBTFT

PS CPUI 	EJPYZHFOBTFT
 PYZHFO BUPNT PGNPMFDVMBS EJPYZHFO JOUP UIF TVCTUSBUF JO DBTF
PG NPOPPYZHFOBTFT UIF SFNBJOJOH PYZHFO BUPN JT QSPUPOBUFE BOE SFEVDFE UP XBUFS
5ZQJDBMMZ UIFZ EFQFOE PO B SFEPY DPGBDUPS TVDI BT /"%	1
) XIJDI GVODUJPOT BT
BO FMFDUSPO EPOBUPS BOE UIVT BSF DPVQMFE UP SFEPY NFUBCPMJTN JO XIPMF DFMMT UIF
NPTU DPNNPO GPSN JO XIJDI UIFTF PYJEPSFEVDUBTFT BSF BQQMJFE GPS CJPDBUBMZTJT 0YZ
HFOBTFT HFOFSBMMZ SFRVJSF BO PSHBOJD PSNFUBMMJD DPGBDUPS UP BDUJWBUFNPMFDVMBS PYZHFO
VQPO EPOBUJPO PG FMFDUSPOT ćF GPSNFE SFBDUJWF PYZHFO JOUFSNFEJBUF BMMPXT TQFDJĕD
PYZHFOBUJPO PG UIF PSHBOJD TVCTUSBUF JO UIF BDUJWF TJ[F PG UIF FO[ZNF XJUIPVU DBVT
JOH VODPOUSPMMFE PYJEBUJWF EBNBHF UP PUIFS CJPNPMFDVMFT 	1B[NJOP FU BM ŵųŴų -FXJT
$PFMIP BOE "SOPME ŵųŴŴ

ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƀƃ
5BCMF ŴŴ 0WFSWJFX PG OBMLBOF PYJEJTJOH FO[ZNF DMBTTFT UIFJS DIBSBDUFSJTUJDT BOE TVCTUSBUF
SBOHF
&O[ZNF DMBTT $IBSBDUFSJTUJDT  4VCTUSBUF 3FGFSFODFT
DPGBDUPST SBOHF
)BFNJSPO
$MBTT * 	$:1
 'FSSFEPYJO GFSSFEPYJO SFEVDUBTF $o$ #FJMFO FU BM 	

$MBTT ** 	$:1
 3FEVDUBTF $o$ 3PKP 	C

%JJSPO
"ML# 5SJNFSJD IZESPYZMBTF SVCSFEPYJO SVCSFEPYJO SFEVDUBTF $o$
#FJMFO BOE 'VOIPČ
	
 BOE -JV FU
BM 	

T..0 ћќѝ IZESPYZMBTF SFEVDUBTFSFHVMBUPSZ TVCVOJU $o$
#FJMFO BOE 'VOIPČ
	

T#.0 ћќѝ IZESPYZMBTF SFEVDUBTFSFHVMBUPSZ TVCVOJU $o$ $PPMFZ FU BM 	

%JDPQQFS
Q..0 ћќѝ IZESPYZMBTF $o$
$VMQFQQFS BOE
3PTFO[XFJH 	

$PQQFS
%JPYZHFOBTF )PNPEJNFSJD IZESPYZMBTF $o$ .BFOH FU BM 	

'MBWJO
-BE" )PNPEJNFSJD IZESPYZMBTF $o$ 8FOU[FM FU BM 	

"MN" $o$ 8BOH BOE 4IBP	

3FDFOU ZFBST IBWF TFFO JNQPSUBOU ĕOEJOHT SFMBUFE UP NPOPPYZHFOBTFT UIFJS SF
BDUJPO NFDIBOJTN TUSVDUVSF BOE JEFOUJĕDBUJPO PG OPWFM WBSJBOUT MFBEJOH UP JOUFOTJ
ĕFE CJPUFDIOPMPHJDBM FYQMPJUBUJPO *O UIF GPMMPXJOH TFDUJPOT UIF UISFF NBKPS GBNJMJFT
PG NPOPPYZHFOBTFT BSF JOUSPEVDFE OBNFMZ UIF DZUPDISPNF 1ŷŸųT UIF NFNCSBOF
CPVOE "ML#(5 GBNJMZ BOE UIF NFUIBOF NPOPPYZHFOBTFT ćF GPDVT JT PO UIFJS SFBD
UJPO NFDIBOJTN BOE TUSVDUVSF BT JU SFMBUFT UP BMLBOF PYJEBUJPO
ÿāÿ $ZDUPDISPNF 1Ăăþ
1ŷŸųT IBWF SFDFJWFE DPOTJEFSBCMF TDJFOUJĕD BOE DPNNFSDJBM JOUFSFTU GPS UIFJS DSVDJBM
JOWPMWFNFOU JO ESVH NFUBCPMJTN BOE UIFJS TZOUIFUJD BQQMJDBUJPO QPUFOUJBM 	(SPHBO
ŵųŴŴ 1BEEPO BOE ,FBTMJOH ŵųŴŷ 6SMBDIFS BOE 4DIVM[ ŵųŴŷ
 8JUI B TFRVFODF JEFOUJUZ
PG PęFO MFTT UIBO ŵų JU JT B IJHIMZ WBSJFE GBNJMZ 	(SJDNBO 7PHFM BOE 1MFJTT ŵųŴŶ

ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƀƄ
$POTFRVFOUMZ UIFZ IBWF CFFO GPVOE UP CF GVODUJPOBMMZ WFSTBUJMF BOE IBWF B IJHI EJ
WFSTJUZ JO SFBDUJPO DIFNJTUSZ BOE TVCTUSBUFT TVDI BT UIF IZESPYZMBUJPO PG BMLBOFT UIF
IZESPYZMBUJPO PG SJOHT BOE OEFJTPQSPQZMBUJPO PG QSPQSBOPMPM EVSJOH JUT NFUBCPMJTN
BT XFMM BT UIF SFEVDUJWF EFOJUSBUJPO PG UIF FYQMPTJWF 3%9 	.VOSP FU BM ŵųŴŶ
 /FWFS
UIFMFTT UIJT VCJRVJUPVT IJHIMZ EJWFSHFOU GBNJMZ PG FO[ZNFT DBO CF EFTDSJCFE CZ DPO
TFSWFE TUSVDUVSBM BOE DBUBMZUJD GFBUVSFT BSPVOE B IBFN QSPTUIFUJD HSPVQ 	'JHVSF Ŵŵ

	(SJDNBO 7PHFM BOE 1MFJTT ŵųŴŶ

'VSUIFS UIFZ HFOFSBMMZ SFMZ PO B SFEVDUBTF UP TVQQMZ FMFDUSPOT GSPN DPGBDUPST
1ŷŸųT DBO CF CSPBEMZ DBUFHPSJTFE CZ UIFJS SFEVDUBTF UZQF BOE BDUJWBUJPO PG NPMFDVMBS
PYZHFO JO UFO DBUFHPSJFT ćF MBSHFTU $MBTT * BOE ** BDDPVOU GPS PWFS żų PG 1ŷŸųT
'JHVSF Ŵŵ $BSUPPO SFQSFTFOUBUJPO PG UZQJDBM 1ŷŸų GPME UIF IBFN DPGBDUPS BUPNT BSF DPMPVSFE
TQIFSFT LFZ TUSVDUVSBM IFMJDFT GPS TVCTUSBUF CJOEJOH BSF DPMPVSFE BOE SFQSFTFOUFE CZ B IBOE
BEBQUFE GSPN .D-FBO -FZT BOE .VOSP 	ŵųŴŸ

*O DMBTT * UIF 1ŷŸų FO[ZNF DPNQMFY VTVBMMZ DPOTJTUT PG UISFF DPNQPOFOUT UIF
IZESPYZMBTF 	$:1
 B '"%SFEVDUBTF BOE GFSSPEPYJO UIBU TIVUUMFT FMFDUSPOT GSPN DP
GBDUPST 	/"%	1
)
 UP UIF IZESPYZMBTF UIJT UZQF QSFEPNJOBOUMZ JODMVEFT QSPLBSZPUJD
BOE NJUPDIPOESJBM NFNCSBOF CPVOE FVLBSZPUJD 1ŷŸųT ćJT JT JO DPOUSBTU UP DMBTT
** JO XIJDI 1ŷŸųT SFDFJWF FMFDUSPOT WJB EJTDSFUF TPMVCMF '"% BOE './DPOUBJOJOH
SFEVDUBTFT 	'JHVSF ŴŶ
 UIFTF BSF NPTUMZ GPVOE JO FVLBSZPUFT )PXFWFS UIF NVDI
TUVEJFE CBDUFSJBM 1ŷŸų#.Ŷ JT GVTFE UP B SFEVDUBTF EPNBJO DPOUBJOJOH UXP ĘBWJO QSPT
UIFUJD HSPVQT 	'"% BOE './
 	$MBTT Ż
 	.VOSP (JSWBO BOE .D-FBO ŵųųź 'BTBO FU
BM ŵųųŻ 8IJUFIPVTF #FMM BOE 8POH ŵųŴŵ
 ćJT BWPJET MPX FMFDUSPO USBOTGFS SBUFT
EVF UP TVCPQUJNBM JOUFSBDUJPO CFUXFFO UIF 1ŷŸų BOE UIF SFEVDUBTF )JHI MFWFMT PG
ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƀƅ
VODPVQMJOH DBO MFBE UP UIF VOEFTJSFE GPSNBUJPO PG SFBDUJWF PYZHFO TQFDJFT BOE JOBD
UJWBUJPO PG UIF 1ŷŸų BOE SFEVDUJPO JO FďDJFODZ EVF UP XBTUJOH SFEVDJOH FRVJWBMFOUT
'JHVSF ŴŶ 5ZQJDBM 1ŷŸų SFBDUJPO TDIFNF BEBQUFE GSPN "ZBMB BOE 5PSSFT 	ŵųųŷ

&YUFOTJWF XPSL IBT CFFO EPOF FMVDJEBUJOH UIF SFBDUJPO NFDIBOJTN PG 1ŷŸųT
	4POP FU BM ŴżżŹ 0SUJ[ EF .POUFMMBOP ŵųŴų
 "MM JOUFSNFEJBUF TUBUFT PG UIF SFBD
UJPO NFDIBOJTN XFSF FYQFSJNFOUBMMZ PCTFSWFE BOE UIF HFOFSBM DBUBMZUJD DZDMF JT OPX
XJEFMZ BDDFQUFE 	'JHVSF Ŵŷ
 	0SUJ[ EF .POUFMMBOP ŵųŴų 8IJUFIPVTF #FMM BOE 8POH
ŵųŴŵ
 ćF SFBDUJPO NFDIBOJTN PG 1ŷŸų NPOPPYZHFOBTFT DBO CF DPODFQUVBMMZ TFQBS
BUFE JOUP UXP QSPDFTTFT 0O UIF POF IBOE NPMFDVMBS PYZHFO JT TQMJU CZ CJOEJOH UP UIF
IBFN DPNQMFY BOE TVCTFRVFOU IFUFSPMZUJD DMFBWBHF PG UIF 0o0 CPOE 0O UIF PUIFS
IBOE UIF IZESPDBSCPO TVCTUSBUF JT IZESPYZMBUFE CZ UIF GPSNFE SFBDUJWF IBFN TQFDJFT
UISPVHI B SBEJDBM SFCPVOE NFDIBOJTN
ćF QSPDFTT CFHJOT JO UIF SFTUJOH TUBUF PG UIF FO[ZNF XJUI UIF TVCTUSBUF CJOEJOH
BOE SFQMBDJOH B XBUFS NPMFDVMF GSPN UIF BDUJWF TJUF #JOEJOH PG UIF TVCTUSBUF BMMPXT
UIF ĕSTU FMFDUSPO USBOTGFS BOE SFEVDUJPO PG UIF GFSSJD IBFN JSPO UP UIF GFSSPVT TUBUF
ćF GFSSPVT JSPO DBO UIFO CJOE EJPYZHFO BOE BęFS B GVSUIFS FMFDUSPO USBOTGFS BOE
UXP QSPUPOBUJPO TUFQT UP UIF GFSSJDQFSPYZBOJPO BOE GFSSJDIZESPQFSPYP JOUFSNFEJ
BUFT 	$PNQPVOE ų
 UIF SFMFBTF PG B XBUFS NPMFDVMF SFTVMUT JO UIF GPSNBUJPO PG UIF
IJHIMZ SFBDUJWF QPSQIZSJO DBUJPO SBEJDBM GFSSZMPYP 	$PNQPVOE *
 ćF BCTUSBDUJPO
PG B QSPUPO GSPN UIF TVCTUSBUF GPSNT B QSPUPOBUFE GFSSZM JOUFSNFEJBUF 	$PNQPVOE **

XIJDI IZESPYZMBUFT UIF TVCTUSBUF SBEJDBM UISPVHI B SBEJDBM SFCPVOENFDIBOJTN 	3JUUMF
BOE (SFFO ŵųŴų
 4VCTFRVFOUMZ UIF TVCTUSBUF JT SFMFBTFE
&YUFOTJWF QSPUFJO FOHJOFFSJOH FČPSUT IBWF GPDVTFE PO JNQSPWJOH TUBCJMJUZ PS TF
MFDUJWJUZ BOE TVCTUSBUF QSPĕMF PG 1ŷŸųT (FOFSBMMZ TVCTUSBUF TQFDJĕDJUZ JT UIF SFTVMU PG
UISFF GBDUPST 	0SUJ[ EF .POUFMMBOP ŵųŴų

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'JHVSF Ŵŷ (FOFSBMJTFE 1ŷŸų DBUBMZUJD DZDMF UIF SFTUJOH TUBUF IBFN BU UIF UPQ BOE UIF SFBDUJWF
TQFDJFT 	$PNQPVOE *
 SFGFS UP UFYU GPS EFUBJMFE EFTDSJQUJPO BEBQUFE GSPN (JSWBO BOE .VOSP
	ŵųŴŹ

t BďOJUZ PG UIF TVCTUSBUF GPS UIF BDUJWF TJUF 	GVODUJPO PG TVCTUSBUF MJQPQIJMJDJUZ BOE
JUT DPNQBUJCJMJUZ XJUI BDUJWF TJUF BSDIJUFDUVSF

t JOUSJOTJD SFBDUJWJUZ PG JOEJWJEVBM $o) CPOET JO TVCTUSBUF UIJT JT MBSHFMZ EFUFSN
JOFE CZ $o) CPOE TUSFOHUI
t DPOTUSBJOUT PG BDUJWF TJUF PO PYJEBUJPO SFBDUJPO 	TVCTUSBUF PSJFOUBUJPONPCJMJUZ
SFMBUJWF UP UIF IBFNCPVOE SFBDUJWF PYZHFO

'PS UIFNPOPPYZHFOBTF 1ŷŸų #.Ŷ UIFSF JT OPX B SBOHF PG FOHJOFFSFE WBSJBOUT BDDPN
QBOJFE CZ DSZTUBM TUSVDUVSFT UIBU QSPWJEF LOPXMFEHF PG UIF TUSVDUVSF o GVODUJPO SFMB
UJPOTIJQ PG 1ŷŸųT 	-BOEXFIS FU BM ŵųųź +VOH -BVDIMJ BOE "SOPME ŵųŴŴ 8IJUFIPVTF
#FMM BOE 8POH ŵųŴŵ
 ćJT IBT BMMPXFE TFNJSBUJPOBM BQQSPBDIFT UP 1ŷŸų FO[ZNF
FOHJOFFSJOH 	9V FU BM ŵųųŸ 'BTBO FU BM ŵųųŻ $IFO FU BM ŵųŴŵ

ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƀƇ
ÿāĀ .FNCSBOFCPVOE BMLBOF IZESPYZMBTF
*O DPOUSBTU UP 1ŷŸųT UIF USBOTNFNCSBOF BMLBOF IZESPYZMBTFT 	&$ ŴŴŷŴŸŶ
 EP OPU
DPOUBJO B IBFN HSPVQ JOTUFBE DFOUSF BSPVOE B EJJSPO BDUJWF TJUF 4JNJMBSMZ UP 1ŷŸųT
UIJT HSPVQ PG FO[ZNFT BSF NPOPPYZHFOBTFT SFNPWJOH B TJOHMF PYZHFO BUPN GSPN NP
MFDVMBS PYZHFO UP IZESPYZMBUF JUT TVCTUSBUF ćFNPTU DIBSBDUFSJTFE BMLBOF IZESPYZMBTF
JT "ML# GSPN1TFVEPNPOBT QVUJEB(1PŴ IBSCPVSFE PO UIF0$5QMBTNJE 	#FJMFO8VC
CPMUT BOE 8JUIPMU Ŵżżŷ
 %FTQJUF BO BSSBZ PG IPNPMPHT IBWJOH CFFO JEFOUJĕFE 	4NJUT
FU BM Ŵżżż8BOH FU BM ŵųŴų #FSUSBOE FU BM ŵųŴŶ
 UIF HFOFUJD BOBMZTJT PG FOWJSPONFOUBM
TBNQMFT CZ +VSFMFWJDJVT FU BM 	ŵųŴŶ
 TVHHFTUT UIBU UIFSF JT BO BT ZFU VODIBSBDUFSJTFE EJ
WFSTJUZ PG BML# HFOFT
'JHVSF ŴŸ 5ZQJDBM "ML# SFBDUJPO TDIFNF BEBQUFE GSPN "ZBMB BOE 5PSSFT 	ŵųųŷ

ćF "ML#(5 BMLBOF IZESPYZMBTF DPNQMFY GSPN 1TFVEPNPOBT QVUJEB (1PŴ JT
DPNQPTFE PG UIF NFNCSBOF CPVOE NPOPPYZHFOBTF "ML# 	,PL FU BM ŴżŻżC
 BOE UIF
TPMVCMF FMFDUSPO USBOTGFS QSPUFJOT "ML5 	SVCSFEPYJO SFEVDUBTF
 	&HHJOL FU BM Ŵżżų

BOE "ML("ML' 	SVCSFEPYJOT
 	,PL FU BM ŴżŻżB #FJMFO FU BM ŵųųŵ
 UIBU DIBOOFM FMFD
USPOT GSPN /"%) UP "ML# JO PSEFS UP SFEVDF UIF SFNBJOJOH PYZHFO UP XBUFS 	'JH
VSF ŴŸ
 	#FJMFO FU BM ŵųųŴ

'VSUIFS JEFOUJĕFE DPNQPOFOUT PG UIF TZTUFN GSPN 1TFVEPNPOBT QVUJEB (1PŴ
JODMVEF UIF "ML+ BMDPIPM EFIZESPHFOBTF 	,JSNBJS BOE 4LFSSB ŵųŴŷ
 "ML) BMEFIZEF
EFIZESPHFOBTF 	,PL FU BM ŴżŻżB
 "ML, BDZM$P" TZOUIFUBTF 	#FJMFO FU BM Ŵżżŵ
 "ML-
PVUFS NFNCSBOF USBOTQPSU DIBOOFM GPS IZESPQIPCJD TVCTUSBUFT 	+VMTJOH FU BM ŵųŴŵ
(SBOU FU BM ŵųŴŷ
 BOE "ML4 SFHVMBUPSZ QSPUFJO PG "ML# TZTUFN FYQSFTTJPO 	$BOPTB FU
BM ŵųųų
 	'JHVSF ŴŹ
 "ML/ JT B QVUBUJWF NFUIZMBDDFQUJOH DIFNPUBYJT QSPUFJO 	.$1

	#FJMFO FU BM Ŵżżŵ 8BOH BOE 4IBP ŵųŴŶ
 6MUJNBUFMZ UIJT QBUIXBZ BMMPXT NFUBCPMJTN
PG BMLBOFT WJB UIF ϠPYJEBUJPO DZDMF 	#FJMFO FU BM ŵųųŴ

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'JHVSF ŴŹ "ML#(5 FO[ZNF TZTUFN BMLBOF IZESPYZMBTF "ML# SVCSFEPYJO "ML( SVCSFEPYJO
SFEVDUBTF "ML5 BMEFIZEF EFIZESPHFOBTF "ML) PVUFS NFNCSBOF USBOTQPSU DIBOOFM "ML-
PVUFS NFNCSBOF 0. DZUPQMBTNJD NFNCSBOF $.
*U IBT QSPWFO EJďDVMU UP JTPMBUF BOE QVSJGZ UIF JOUFHSBM NFNCSBOF QSPUFJO "ML#
	"VTUJO FU BM ŵųŴŸ
 $POTFRVFOUMZ UIF TUSVDUVSBM BOE LJOFUJD DIBSBDUFSJTBUJPO PG UIJT
NPOPPYZHFOBTF IBT CFFO TMPX BOE SFMJFE PO XIPMF DFMMT PS QBSUJBMMZ QVSJĕFE FYUSBDUT
#FJMFO 1FOOJOHB BOE 8JUIPMU 	Ŵżżŵ
 ĕSTU QSPQPTFE B UPQPMPHZ NPEFM GPS "ML#
CBTFE PO GVTJPO TUVEJFT XJUI BMLBMJOF QIPTQIBUBTF BOE ϠHBMBDUPTJEBTF ćJT MFE UP UIF
QSFEJDUJPO GPS "ML# PG B IFYBHPOBM TUSVDUVSF DPOTJTUJOH PG TJY USBOTNFNCSBOF BMQIB
IFMJDFT GPSNJOH B IZESPQIPCJD QPDLFU 	'JHVSF Ŵź
 ćF /UFSNJOVT UXPIZESPQIJMJD
MPPQT BOE $UFSNJOVT BSF JO UIF DZUPQMBTN POMZ UISFF TIPSU MPPQT BSF FYQPTFE UP
UIF QFSJQMBTN )PXFWFS MJUUMF JT LOPXO BCPVU UIF TQBUJBM BSSBOHFNFOU BOE SFMBUJWF
BMJHONFOUT PG UIF USBOTNFNCSBOF IFMJDFT EVF UP UIF MBDL PG B UISFFEJNFOTJPOBM TUSVD
UVSF PG "ML# PS SFMBUFE FO[ZNFT "MPOTP BOE 3PVKFJOJLPWB 	ŵųŴŵ
 SFQPSUFE UIF UXP
EJNFOTJPOBM BSSBOHFNFOU PG "ML# JO BHSFFNFOU XJUI UIF QSFWJPVTMZ QSPQPTFE NPEFM
	'JHVSF ŴŻ
 ćF TUVEZ QSPQPTFT B USJNFSJD TUSVDUVSF GPS"ML#XJUI UIF USBOTNFNCSBOF
IFMJDFT JO B NPTUMZ QFSQFOEJDVMBS PSJFOUBUJPO SFMBUJWF UP UIF NFNCSBOF
'VSUIFS TFWFSBM JNQPSUBOU BNJOP BDJE QPTJUJPOT IBWF CFFO JEFOUJĕFE UP CF SF
ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT Ɓſ
'JHVSF Ŵź $BSUPPO SFQSFTFOUBUJPO PG QSPQPTFE "ML# TUSVDUVSBM NPEFM XJUI TJY USBOTNFN
CSBOF IFMJDFT GPSNJOH TVCTUSBUF QPDLFU DBUBMZUJD JSPO BUPNT BSF DPMPVSFE TQIFSFT XJUI TVC
TUSBUF QSFTFOU BEBQUFE GSPN $PPQFS FU BM 	ŵųŴŵ

TQPOTJCMF GPS CJOEJOH UIF BDUJWF TJUF JSPO BUPNT BT XFMM BT JOWPMWFE JO UIF TVCTUSBUF
CJOEJOH BOE TQFDJĕDJUZ 	#FJMFO ,JOHNB BOE 8JUIPMU Ŵżżŷ #FJMFO FU BM ŵųųŸ 3PKP
ŵųųŸ
 ćJT GVSUIFS DMBSJĕFE UIF IZESPQIPCJD QPDLFU BT UIF TVCTUSBUF QPDLFU BOE UIF
OBUVSF PG JUT TVCTUSBUF TFMFDUJWJUZ &JHIU DPOTFSWFE IJTUJEJOF SFTJEVFT XFSF JEFOUJĕFE
UIBU WJUBMMZ DPPSEJOBUF UIF UXP DBUBMZUJD JSPO NPMFDVMFT MPDBUJOH UIF BDUJWF TJUF UPXBSET
UIF DZUPQMBTN 	4IBOLMJO BOE8IJUUMF ŵųųŶ
 "EEJUJPOBM XPSL TVQQPSUT UIF FTUBCMJTIFE
TUSVDUVSBM NPEFM BOE DSJUJDBM SFTJEVFT 	"MPOTP FU BM ŵųŴŷ
 5P EBUF JU IBT OPU CFFO QPT
TJCMF UP GVSUIFS FMVDJEBUF UIF UISFFEJNFOTJPOBM TUSVDUVSF PG "ML#
"T B DPOTFRVFODF PG UIF MJUUMF TUSVDUVSBM EBUB BOE EJďDVMUZ PG QVSJGZJOH UIF FO
[ZNF UIF SFBDUJPONFDIBOJTN PG "ML# JT MFTT XFMM VOEFSTUPPE 6OMJLF XJUI 1ŷŸųT UIF
SFBDUJPO NFDIBOJTN JT NPTUMZ TUVEJFE VTJOH EJBHOPTUJD TVCTUSBUFT TVDI BT OPSDBSBOF
CVU JT OPU EJSFDUMZ PCTFSWBCMF UISPVHI NFUIPET TVDI BT DSZPTQFDUSPTDPQZ 	%FOJTPW
(SJOLPWB BOE 4MJHBS ŵųŴŵ

&YQFSJNFOUBM EBUB TVQQPSUT B SBEJDBMSFCPVOE NFDIBOJTN XIFSF B MPOHMJWFE
TVCTUSBUF SBEJDBM JT GPSNFE GSPN IZESPHFO BCTUSBDUJPO CZ BO JSPOPYP JOUFSNFEJBUF
ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT Ɓƀ
'JHVSF ŴŻ 3FDPOTUSVDUJPO PG ŵ% MJQJESFDPOTUJUVUFE "ML# DSZTUBM " o QSPKFDUJPO NBQ QSP
UFJO TIPXO JO XIJUF PWFS EBSL CBDLHSPVOE # o SFDPOTUSVDUJPO NBQ USJNFS GPSNBUJPO XJUI
FMMJQUJDBM NPOPNFST PG ŷų¯ CZ Ŷų¯ BEBQUFE GSPN "MPOTP BOE 3PVKFJOJLPWB 	ŵųŴŵ

	"VTUJO FU BM ŵųųŻ $PPQFS FU BM ŵųŴŵ /BJOH FU BM ŵųŴŶ
 ćJT JT TJNJMBS UP UIF 1ŷŸų
NFDIBOJTN XIFSF UIF $PNQPVOE * JOUFSNFEJBUF JT SFTQPOTJCMF GPS $o) IZESPYZMB
UJPO )PXFWFS OP JOUFSNFEJBUFT PG UIF "ML# SFBDUJPO DZDMF IBWF CFFO FMVDJEBUFE
$POTFRVFOUMZ UIF SBUJPOBM NPEJĕDBUJPO PG "ML# GPS CJPUFDIOPMPHJDBM BQQMJDB
UJPO IBT MBSHFMZ CFFO IJOEFSFE CZ UIF MBDL PG EFUBJMFE JOGPSNBUJPO BCPVU BNJOP BDJET
SFTJEVFT BU UIF DBUBMZUJD TJUF PS UIF TVCTUSBUF QPDLFU 0OF TUVEZ VTFE EJSFDUFE FWPMV
UJPO UP JNQSPWF CVUBOF PYJEBUJPO CZ "ML# XJUI WFSZ IJHI TFMFDUJWJUZ GPS UIF QSJNBSZ
BMDPIPM 	,PDI FU BM ŵųųż

ÿāā .FUIBOF NPOPPYZHFOBTFT
" GVSUIFS DMBTT PG BMLBOF BDUJWBUJOH PYHFOBTFT BSF UIF NFUIBOF NPOPPYZHFOBTFT
	..0
ćFSF BSF UXP EJTUJODU..0T UIBU DBUBMZTF UIF PYJEBUJPO PGNFUIBOF UPNFUI
BOPM NFNCSBOF CPVOE QBSUJDVMBUF ..0 	Q..0  &$ ŴŴŷŴŻŶ
 BOE TPMVCMF ..0
	T..0  &$ ŴŴŷŴŶŵŸ
 8IFSFBT T..0T BSF UIPVHIU UP IBWF B EJJSPO DFOUSF Q.
.0T IBWF B EJDPQQFS VOJU UP TQMJU NPMFDVMBS PYZHFO GPS BDUJWBUJPO PG TIPSU DIBJO BM
LBOF $o) CPOET
4PMVCMF NFUIBOF NPOPPYZHFOBTFT
ćF T..0 RVBUFSOBSZ TUSVDUVSF IBT CFFO GPVOE UP DPOTJTU PG B EJNFSJD ћќѝ BS
DIJUFDUVSF ćF BDUJWF TJUF EJJSPO DPPSEJOBUFE CZ GPVS HMVUBNBUF BOE UXP IJTUJEJOF
SFTJEVFT JT TJUVBUFE XJUIJO B IFMJDBM CVOEMF PG UIF BMQIB TVCVOJUT 	5JOCFSH BOE -JQ
ſƁ &O[ZNBUJD PYJEBUJPO PG BMLBOFT ƁƁ
QBSE ŵųŴŴ
 4JNJMBSMZ UP "ML# BOE 1ŷŸų T..0T DPOTJTU PG B '"%<ŵ'Fŵ4>SFEVDUBTF
	..03
 BOE BO BEEJUJPOBM SFHVMBUPSZ QSPUFJO 	..0# PS 1SPUFJO #
 	-FF FU BM ŵųŴŶ

ćF ..0# DPNQPOFOU JT MJLFMZ UP DPNQFUJUJWFMZ JOIJCJU CJOEJOH PG UIF SFEVDUBTF UP
UIF IZESPYZMBTF JO SFTUJOH TUBUF BOE UIFSFCZ DPOUSPMMJOH UIF ĘPX PG FMFDUSPOT GSPN
/"%	1
) UP UIF IZESPMBTF 	8BOH FU BM ŵųŴŷ
 5P JOJUJBUF UIF DBUBMZUJD DZDMF UIF SF
EVDUBTF EJTQMBDFT UIF ..0# GSPN UIF IZESPYZMBTF BOE SFEVDFT UIF EJJSPO DBUBMZUJD
TJUF /FYU UIF SFHVMBUPSZ QSPUFJO SFCJOET EJTQMBDJOH UIF ..03 BOE UIFSFCZ JOJUJBUFT
BDUJWBUJPO PG NPMFDVMBS PYZHFO BOE TVCTUSBUF CJOEJOH BOE PYJEBUJPO 	8BOH BOE -JQ
QBSE ŵųŴŷ
 0OMZ BU UIF FOE PG UIF DBUBMZUJD DZDMF PODF UIF IZESPYZMBTF SFUVSOT UP JUT
SFTUJOH TUBUF DBO UIF SFEVDUBTF CJOE BHBJO GPS UIF OFYU DBUBMZUJD DZDMF
Compound Q
Compound P
'JHVSF Ŵż (FOFSBMJTFE TPMVCMFNFUIBOFNPOPPYZHFOBTF DBUBMZUJD DZDMF UIF SFTUJOH TUBUF BDUJWF
TJUF BU UIF UPQ BOE UIF SFBDUJWF TQFDJFT 	$PNQPVOE 2
 SFGFS UP UFYU GPS EFUBJMFE EFTDSJQUJPO
BEBQUFE GSPN "VTUJO BOE (SPWFT 	ŵųŴŴ

ćF T..0 DBUBMZUJD DZDMF IBT CFFO JOWFTUJHBUFE UP TPNF EFUBJM BOE B DPOTFOTVT
QBUIXBZ IBT GPDVTFE PO UIF DBUBMZUJDBMMZ BDUJWF $PNQPVOE 2 	'JHVSF Ŵż
 	#BJL FU
BM ŵųųŶ 5JOCFSH BOE -JQQBSE ŵųŴŴ
 ćF QSPQPTFE NFDIBOJTN JT TJNJMBS UP 1ŷŸų FY
DFQU UIBU NPMFDVMBS PYZHFO CJOET UP UIF SFEVDFE BDUJWF TJUF UP GPSN B EJGFSSJDQFSPYP
TQFDJFT 	$PNQPVOE 1
 GPMMPXFE CZ IPNPMZUJDBMMZ DMFBWBHF UP HFOFSBUF UIF EJGFSSZM
$PNQPVOE 2 " SBEJDBM SFCPVOE IBT CFFO QSPQPTFE BT UIF NFDIBOJTN GPS IZESPDBS
CPO IZESPYZMBUJPO CZ $PNQPVOE 2
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT ƁƂ
1BSUJDVMBUF NFUIBOF NPOPPYZHFOBTFT
*O DPOUSBTU UP TPMVCMF ..0T Q..0T IBWF B USJNFSJD ћќѝ BSDIJUFDUVSF BOE B IJT
UJEJOF DPPSEJOBUFE EJDPQQFS BDUJWF TJUF ćFSF JT HPPE FWJEFODF UIBU UIF BDUJWF TJUF
JT MPDBUFE JO UIF TPMVCMF CFUB TVCVOJU GBDJOH UIF QFSJQMBTNJD TJEF PG UIF NFNCSBOF
	#BMBTVCSBNBOJBO FU BM ŵųŴų $VMQFQQFS BOE 3PTFO[XFJH ŵųŴŵ $VMQFQQFS FU BM ŵųŴŵ
$VMQFQQFS FU BM ŵųŴŷ
 *O BEEJUJPO UIFSF JT B GVSUIFS DPQQFS TJUF JO UIF CFUB TVCVOJU
BOE B NPOPOVDMFBS TJUF DPPSEJOBUFE CFUXFFO UIF BMQIB BOE HBNNB TVCVOJUT UIFTF
NFUBM DFOUSFT BSF OPU DPOTFSWFE "O BTTPDJBUFE SFEVDUBTF JT OPU LOPXO 	$VMQFQQFS
BOE 3PTFO[XFJH ŵųŴŵ
 ćF PWFSBMM DBUBMZUJD DZDMF SFNBJO VOLOPXO IPXFWFS SFDFOU
XPSL IBT QSPQPTFE B CJT	ϪPYP
 EJDPQQFS	***
 DPNQMFY SFTQPOTJCMF GPS $o) CPOE
DMFBWBHF 	%B 4JMWB FU BM ŵųŴŹ

ÿĂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT
%FTQJUF SFDFOU EFWFMPQNFOUT JO DFMMGSFF CJPDBUBMZUJD SFEPY SFBDUJPOT 	,BSB FU BM ŵųŴŶ

UIFSF BSF GFX TVDDFTTGVM FYBNQMFT PG JTPMBUFE NPOPPYZHFOBTFT GPS IZESPDBSCPO PYJEB
UJPOXJUI JO TJUV DPGBDUPS SFHFOFSBUJPO 	)PMMNBOO FU BM ŵųųŸ 4UBVEU FU BM ŵųŴŵ.àMMFS
FU BM ŵųŴŶ
 ćF NBJO JTTVF SFNBJOT DPGBDUPS SFHFOFSBUJPO 	'VOIPČ BOE #FJMFO ŵųųź
)PMUNBOO FU BM ŵųŴŷ
 ćF DPNQMFYJUZ PG UIF "ML# FO[ZNF TZTUFN JO QBSUJDVMBS BT
BO JOUFHSBM NFNCSBOF QSPUFJO DPNQMJDBUFT JUT VTF JO DFMMGSFF QSPDFTTFT ćVT GPS
FDPOPNJD SFBTPOT XIPMFDFMM QSPDFTTFT BSF PęFO UIF QSFGFSSFE PQUJPO GPS JOEVTUSJBM
CJPDBUBMZUJD SFEPY SFBDUJPOT 	5VGWFTTPO FU BM ŵųŴŴ
 ćF GPMMPXJOH TFDUJPOT GPDVT PO
DPOTJEFSBUJPOT BSPVOE BMLBOF PYJEBUJPO CJPQSPDFTTFT
ÿĂÿ 5XPMJRVJE QIBTF DPODFQU
5XPMJRVJE QIBTF 	ŵ-1
 QSPDFTTFT BSF SPVUJOFMZ VTFE JO CJPQSPDFTTFT UP TVQQMZ TVC
TUSBUFT UIBU BSF TQBSJOHMZXBUFS TPMVCMF *O DBTF PG BMLBOF CJPPYJEBUJPOT UIFXIPMFDFMM
CJPDBUBMZTU JT TVTQFOEFE JO UIF BRVFPVT QIBTF XIJMTU BO JNNJTDJCMF OPOQPMBS PSHBOJD
QIBTF GSFRVFOUMZ DPOTJTUT PG UIF BMLBOF TVCTUSBUF 	'BWSF#VMMF FU BM ŴżżŶ 8VCCPMUT
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT Ɓƃ
'BWSF#VMMF BOE8JUIPMU ŴżżŹ #àIMFS BOE 4DINJE ŵųųŷ
 ćFTF BRVFPVTPSHBOJD UXP
MJRVJE QIBTF TZTUFNT BJN BU DPNQBSUNFOUBMJTJOH UIF CJPDBUBMZTU JO UIF BRVFPVT QIBTF
PO UIF POF TJEF BOE UIF OPOQPMBS TVCTUSBUF BOE QSPEVDUT JO UIF PSHBOJD QIBTF PO
UIF PUIFS TJEF 	8VCCPMUT FU BM Ŵżżŷ
 ćJT TFQBSBUJPO DBO SFEVDF QPUFOUJBM JOIJCJUJPO
PS UPYJDJUZ PG TVCTUSBUF PS QSPEVDUT UPXBSET UIF CJPDBUBMZTU VMUJNBUFMZ JODSFBTJOH UIF
CJPDBUBMZTU TUBCJMJUZ BOE BWPJEJOH SFBDUJPO QSPEVDU NFUBCPMJTBUJPO *O BEEJUJPO UIF
SFBDUJPO LJOFUJDT BOE FRVJMJCSJVN DBO CF JOĘVFODFE JO GBWPVS PG QSPEVDU TZOUIFTJT
	#àIMFS FU BM ŵųųŶ 4DISFXF FU BM ŵųŴŷ
 ćF TFMFDUJWF BDDVNVMBUJPO PG QSPEVDU JO UIF
PSHBOJD QIBTF DBO BMTP GBDJMJUBUF QSPEVDU SFDPWFSZ EVSJOH EPXOTUSFBN QSPDFTTJOH PS
BMMPX DPOUJOVPVT SFNPWBM PG QSPEVDU 	%BVHVMJT ŴżŻŻ ,PMMNFS BOE 3PIS ŴżżŻ .BUIZT
,VU BOE 8JUIPMU ŴżżŻ .BUIZT FU BM ŴżżŻ %BGPF BOE %BVHVMJT ŵųŴŶ
 *O DBTF PG BMLBOF
PYJEBUJPO UIF EJMVUJPO JO BO JOFSU BVYJMJBSZ TPMWFOU DBO BMTP GBDJMJUBUF UIF TBGF PQFSBUJPO
CZ SFEVDJOH ĘBNNBCJMJUZ PG UIF PSHBOJD QIBTF 	4DINJE FU BM Ŵżżż

5P TJNJMBS FOET B SBOHF PG WBSJBUJPOT PG UIJT DPODFQU IBWF CFFO FYQMPJUFE GPS
CJPDBUBMZTJT XIFSF UIF BVYJMJBSZ QIBTF DPOTJTUT PG B QPMZNFS TPMVUJPO 	BRVFPVT UXP
QIBTF TZTUFN
 	,àIO ŴżŻų 5POPWB BOE -B[BSPWB ŵųųŻ
 OPOJPOJD TVSGBDUBOUT 	DMPVE
QPJOU TZTUFN
 	8BOH FU BM ŵųųŻC (MFNCJO ,FSOFS BOE 4NJSOPWB ŵųŴŶ
 PS JPOJD MJ
RVJET 	1GSVFOEFS +POFT BOE 8FVTUFS#PU[ ŵųųŹ 0QQFSNBOO 4UFJO BOE ,SBHM ŵųŴų

ćFTF TZTUFNT HFOFSBMMZ IBWF B NPSF QPMBS BVYJMJBSZ QIBTF UP BMMPX JO TJUV FYUSBDUJPO
PG NPSF QPMBS QSPEVDUT 	'JHVSF ŴŴųB
 %FQFOEJOH PO UIF SBUJPT PG UIF UFSOBSZ NJY
UVSF PG XBUFS IZESPDBSCPO TVCTUSBUF BOE BNQIJQIJMJD BVYJMJBSZ QIBTF UIFTF DPNQMFY
TZTUFNT DBO GPSN B WBSJFUZ PG EJČFSFOU NJDSPFNVMTJPOT 	'JHVSF ŴŴųC
 	5POPWB BOE
-B[BSPWB ŵųųŻ $PSSFB FU BM ŵųŴŵ 4JOUSB 7FOUVSB BOE $PVUJOIP ŵųŴŷ
 ćF DPNQMFY
JUZ PG UIFTF TZTUFNT JT JODSFBTFE GVSUIFS CZ UIF MBSHF JOĘVFODF PG UFNQFSBUVSF PO UIF
QIBTF NPSQIPMPHZ 	.ZFST Ŵżżż

%FTQJUF FNVMTJPO GPSNBUJPO CFJOH BEWBOUBHFPVT GPS NBTTUSBOTGFS EVF UP TPMV
CJMJTBUJPO UIF GPSNBUJPO PG TUBCMF FNVMTJPOT JO ŵ-1 CJPDPOWFSTJPOT DBO DPNQMJDBUF
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT ƁƄ
	B
 	C

'JHVSF ŴŴų 4DIFNBUJD SFQSFTFOUBUJPO PG 	B
 QPMBSJUZ TQFDUSVN PG WBSJPVT UXPMJRVJE QIBTF
TZTUFNT 	BEBQUFE GSPN 8BOH BOE %BJ 	ŵųŴų

 BOE 	C
 QIBTF CFIBWJPVS JO B HFOFSBM UFSOBSZ
NJYUVSF IZESPDBSCPOTVSGBDUBOUXBUFS 	BEBQUFE GSPN 5POPWB BOE -B[BSPWB 	ŵųųŻ


EPXOTUSFBN QSPDFTTJOH 	,PMMNFS Ŵżżź #SBOEFOCVTDI FU BM ŵųŴų
 ćF JODSFBTFE EJG
ĕDVMUZ PG QIBTF TFQBSBUJPO BOE QSPEVDU FYUSBDUJPO DBO OFHBUJWFMZ JNQBDU UIF PWFSBMM
QSPDFTT FDPOPNJDT 	.BUIZT FU BM ŴżżŻ
 ćFSF BSF B XJEF SBOHF PG GBDUPST JOĘVFODJOH
FNVMTJPO GPSNBUJPO BOE TUBCJMJUZ JODMVEJOH TZOUIFUJD PS CJPMPHJDBM BNQIJQIJMJD TVC
TUBODFT 	4DINJE ,PMMNFS BOE 8JUIPMU ŴżżŻ 1FSGVNP FU BM ŵųŴų BXOJD[BL .BSF
DJL BOE $IS[BOPXTLJ ŵųŴŶ
 3FDFOUMZ UIF JNQBDU PG UIF XIPMFDFMM CJPDBUBMZTU BOE JUT
QIZTJPMPHZ PO FNVMTJPO GPSNBUJPO BOE TUBCJMJUZ IBT CFFO TIPXO 	$PMMJOT FU BM ŵųŴŸ

ćF DPNQMFYJUZ PG UXPQIBTF TZTUFNT JT SFJOGPSDFE CZ UIFNBTT USBOTGFS DPOTJEFSBUJPOT
BOE UIFJS JNQBDU PO UIF SFBDUJPO LJOFUJDT 	,PMMNFS FU BM Ŵżżż 4DINJE 4POOMFJUOFS
BOE 8JUIPMU ŴżżŻ 4DISFXF FU BM ŵųŴŷ
 5BCMF Ŵŵ TVNNBSJTFT TPNF BEWBOUBHFT BOE
EJTBEWBOUBHFT PG UIFTF TZTUFNT BT UIFZ SFMBUF UP CJPDBUBMZUJD QSPDFTTFT
8JUI UIJT DPNQMFYJUZ BOE EJWFSTF JOUFSBDUJPOT JO NJOE JU CFDPNFT DMFBS UIBU
BO JOUFHSBUFE BQQSPBDI UP QSPDFTT SFBDUJPO BOE CJPMPHJDBM FOHJOFFSJOH GPS ŵ-1 CJP
PYJEBUJPOT XPVME CF NPTU FČFDUJWF 	-VOEFNP BOE 8PPEMFZ ŵųŴŸ

ÿĂĀ )ZESPQIPCJD TVCTUSBUF VQUBLF
ćFSF BSF UXP NFDIBOJTNT CZ XIJDI UIF IZESPQIPCJD TVCTUSBUF DBO CF BDDFTTFE CZ
B XIPMFDFMM CJPDBUBMZTU GSPN UIF PSHBOJD QIBTF 	'JHVSF ŴŴŴ
 	%Ï[JFM $PNFBV BOE
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT Ɓƅ
5BCMF Ŵŵ 1PUFOUJBM BEWBOUBHFT BOE EJTBEWBOUBHFT PG UXPMJRVJE QIBTF CJPQSPDFTTFT BEBQUFE
GSPN ,PMMNFS BOE 3PIS 	Ŵżżź
 BOE -ZF BOE 8PPEMFZ 	ŵųųŴ

"EWBOUBHFT &ČFDU PO QSPDFTT %JTBEWBOUBHFT &ČFDU PO QSPDFTT
3FEVDUJPO PG
JOIJCJUPSZ PS UPYJD
TVCTUBODFT JO UIF
BRVFPVT QIBTF
)JHIFS
QSPEVDUJWJUZ
*OIJCJUJPO PS
UPYJDJUZ PG TPMWFOU
-PTT JO WJBCJMJUZ
MPXFS QSPEVDUJWJUZ
4PMVCJMJTBUJPO PG
QPPSMZ XBUFS
TPMVCMF TVCTUBODFT
)JHIFS
QSPEVDUJWJUZ 
4JNQMJĕDBUJPO PG
TVCTUSBUF BEEJUJPO
&NVMTJĕDBUJPO
$PNQMJDBUJPO PG
EPXOTUSFBN
QSPDFTTJOH
)JHIFS TVCTUSBUF
BOE QSPEVDU
DPODFOUSBUJPOT
QPTTJCMF
)JHIFS
QSPEVDUJWJUZ
.JYJOH.BTT
USBOTGFS
MJNJUBUJPOT
CFUXFFO QIBTFT
-PXFS
QSPEVDUJWJUZ
4JNQMJĕFE
JTPMBUJPO PG
CJPDBUBMZTU BOE
QSPEVDU
4JNQMJĕDBUJPO PG
EPXOTUSFBN
QSPDFTTJOH
'PBNJOH
3FEVDFE
PQFSBUJPOBM
TUBCJMJUZ
&YQMPTJPO IB[BSE 4BGFUZ NFBTVSFTOFDFTTBSZ
7JMMFNVS Ŵżżż )BSNT 4NJUI BOE 8JDL ŵųŴų 1BSBMFT BOE %JUUZ ŵųŴų )VB BOE 8BOH
ŵųŴŷ
 ćF IZESPQIPCJD TVCTUSBUF DBO QBTT JOUP UIF BRVFPVT QIBTF XJUIJO JUT TPMVCJMJUZ
MJNJUT CFGPSF CFJOH UBLFO VQ BOE DPOWFSUFE UP BO PYJEJTFE QSPEVDU CZ UIF CJPDBUBMZTU
5P NBJOUBJO UIF UIFSNPEZOBNJD FRVJMJCSJVN GVSUIFS TVCTUSBUF NPMFDVMFT TPMVCJMJTF
JO UIF BRVFPVT QIBTF *O DBTF UIF NBYJNVN BDUJWJUZ PG UIF DBUBMZTU JT OPU SFBDIFE BU
UIF NBYJNVN TPMVCJMJUZ PG UIF TVCTUSBUF UIF QSPEVDUJPO SBUF XJMM CF MJNJUFE CZ UIF
TVCTUSBUF NBTT USBOTGFS SBUF 	# JO 'JHVSF ŴŴŴ
 $POWFSTFMZ UIF SFBDUJPO QSPEVDUT XJMM
BDDVNVMBUF JO UIF PSHBOJD QIBTF SFMBUJWF UP UIFJS TPMVCJMJUZ 	" JO 'JHVSF ŴŴŴ
 "OPUIFS
XBZ PG TVCTUSBUF VQUBLF JT CZ EJSFDU DPOUBDU PG UIF NJDSPPSHBOJTN XJUI UIF PSHBOJD
QIBTF BU UIF QIBTF CPVOEBSZ 	$ JO 'JHVSF ŴŴŴ
 *U JT MJLFMZ UIBU JO & DPMJ UIF GPSNFS JT
UIF QSFEPNJOBOU VQUBLF QBUI 	(SBOU FU BM ŵųŴŵ
 "MUIPVHI TQFDJBMJTFE IZESPQIPCJD
NJDSPCJBM DPOTPSUJB IBWF CFFO SFQPSUFE UIBU QSFEPNJOBOUMZ BTTPDJBUF XJUI UIF PSHBOJD
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT ƁƆ
QIBTF 	.V×P[ FU BM ŵųŴŶ

Biosurfactant
Microorganism
Substrate
Product
Organic 
phase
Aqueous 
phase
A
B
C
D
'JHVSF ŴŴŴ 5SBOTQPSU QSPDFTTFT JO UXPMJRVJE QIBTF QSPDFTTFT " o TPMVUJPO PG IZESPQIPCJD
QSPEVDUT JO PSHBOJD QIBTF # o VQUBLF PG EJTTPMWFE TVCTUSBUF JO BRVFPVT QIBTF $ o JOUFSGBDJBM
VQUBLF PG TVCTUSBUF % o JOUFSBDUJPO XJUI NJDFMMFT CZ NJDSPCFT BEBQUFE GSPN %Ï[JFM $PNFBV
BOE 7JMMFNVS 	Ŵżżż

ćVT CPUI NFDIBOJTNT TFFN UP QMBZ B SPMF BMUIPVHI JU JT EJďDVMU UP UFTU FYQFSJ
NFOUBMMZ BT BO JODSFBTF JO UIF QIBTF CPVOEBSZ BSFBXJMM JODSFBTF OPU POMZ UIF BSFB BWBJM
BCMF GPS DFMM DPOUBDU CVU BMTP UIF NBTT USBOTGFS SBUF *O BOZ DBTF UIF ESPQMFU TJ[F JT BO
JNQPSUBOU NFBTVSFNFOU BT JOUFSGBDJBM BSFB JODSFBTFT XJUI TNBMMFS ESPQMFUT 	4DINJE
Ŵżżź ,PMMNFS FU BM Ŵżżż $VMM FU BM ŵųųŵ

-BTUMZ UIF QSFTFODF PG TVSGBDUBOUT DBO SFTVMU JO UIF GPSNBUJPO PG IZESPDBSCPONJ
DFMMFT BOE JODSFBTFE NBTT USBOTGFS 	% JO 'JHVSF ŴŴŴ
 &TQFDJBMMZ JO 1TFVEPNPOBT TQQ
CJPTVSGBDUBOUT BSF QSPEVDFE JO SFTQPOTF UP IZESPDBSCPO FYQPTVSF 	4DINJE ,PMMNFS
BOE8JUIPMU ŴżżŻ BXOJD[BL .BSFDJL BOE $IS[BOPXTLJ ŵųŴŶ
 *O PUIFS CBDUFSJBM DVM
UVSFT UIF QSFTFODF PG PUIFS TVSGBDF BDUJWF CJPMPHJDBM DPNQPVOET PęFO SFTVMUT JO FNVM
TJĕDBUJPO PG UXPMJRVJE QIBTF 	$PMMJOT FU BM ŵųŴŸ
 ćF VTF PG TZOUIFUJD TVSGBDUBOUT
JT XFMM EPDVNFOUFE GPS IZESPDBSCPO EFHSBEBUJPO BT XFMM 	,FBOF -BV BOE (IPTIBM
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT ƁƇ
ŵųųź -J BOE $IFO ŵųųż

" GVSUIFS BTQFDU UIBU OFFET UP CF DPOTJEFSFE JO USBOTQPSU BOE VQUBLF PG IZESP
QIPCJD DPNQPVOET JT UIF MJQPQPMZTBDDIBSJEF 	-14
 MBZFS PG HSBNOFHBUJWF CBDUFSJB
UIBU QSFTFOUT BO FČFDUJWF CBSSJFS GPS UIFTF DPNQPVOET 	/JLBJEP ŵųųŶ
 ćF QPMBS
OBUVSF PG UIF QPMZTBDDIBSJEF DPNQPOFOU SFEVDFT UIF EJČVTJPO PG TNBMM IZESPQIPCJD
CZ Ŵųų UP ŴŸų UJNFT DPNQBSFE UP B VTVBM QIPTQIPMJQJE CJMBZFS 	$IFO ŵųųź

ćVT XIJMTU UIF "ML# NPOPPYZHFOBTF JT TJUVBUFE JO UIF JOOFS NFNCSBOF BMMPX
JOH BDDFTT UP IZESPDBSCPO TVCTUSBUFT TPMVCJMJTFE JO JUT MJQPQIJMJD DPSF TVCTUSBUF NBTT
USBOTGFS BDSPTT UIF PVUFS NFNCSBOF CBSSJFS DBO QPTF B SBUF MJNJUJOH TUFQ ćJT NBLFT
QFSNFBCJMJUZ PG -14 BO JNQPSUBOU JTTVF JO UIF EFWFMPQNFOU PG CJPDBUBMZTUT BOE CJPQSP
DFTTFT 	$IFO ŵųųź
 *O GBDU DIBOHFT UP UIF PVUFS NFNCSBOF CZ NVUBUJPO IBT CFFO
TIPXO UP JNQBDU DFMMVMBS BEIFTJPO TVTDFQUJCJMJUZ UP BOE PYJEBUJPO SFBDUJPO SBUFT PG
IZESPQIPCJD NPMFDVMFT 	"POP BOE ,PCBZBTIJ Ŵżżź /J BOE $IFO ŵųųŷ /J BOE $IFO
ŵųųŸ

3FDFOUMZ USBOTNFNCSBOF DIBOOFMT IBWF CFFO JEFOUJĕFE UIBU GBDJMJUBUF UIF EJČV
TJPO PG IZESPQIPCJD TVCTUSBUFT BDSPTT UIF PVUFS NFNCSBOF 	)FBSO FU BM ŵųųż #FSH
ŵųŴų -FQPSF FU BM ŵųŴŴ
 *ODSFBTJOHMZ UIFSF IBWF CFFO FČPSUT UP JODMVEF NFNCSBOF
USBOTQPSUFST JOUP UIF DFMMVMBS FOHJOFFSJOH UPPMLJU GPS JODSFBTFE ĘVY DPOUSPM JO XIPMF
DFMM CJPDBUBMZTJT 	,FMM FU BM ŵųŴŸ
 ćJT JT JO BEEJUJPO UP TPMWFOU UPMFSBODF FOHJOFFSJOH
JO NJDSPCJBM DBUBMZTUT XIFSF TQFDJĕDBMMZ USBOTQPSUFST IBWF FNFSHFE BT B QPXFSGVM UPPM
	.VLIPQBEIZBZ ŵųŴŸ
 4FWFSBM DIBOOFM QSPUFJOT TVDI BT UIF "ML- DIBOOFM GSPN UIF
0$5 QMBTNJE PG 1TFVEPNPOBT QVUJEB (1PŴ IBWF CFFO VTFE UP SFEVDF TVCTUSBUF MJNJU
BUJPOT EVSJOH UIF XIPMFDFMM DBUBMZTJT PG IZESPQIPCJD DPNQPVOET 	+VMTJOH FU BM ŵųŴŵ
$PSOFMJTTFO FU BM ŵųŴŶ $BMM FU BM ŵųŴŹ

ÿĂā 5PYJDJUZ PG PSHBOJD TPMWFOUT
/POQPMBS TPMWFOUT TVDI BT BMLBOFT BSF UPYJD NBJOMZ EVF UP UIFJS BDDVNVMBUJPO JO
BOE EJTSVQUJPO PG DFMM NFNCSBOFT 	4JLLFNB #POU BOE 1PPMNBO ŴżżŸ )FJQJFQFS BOE
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT Ƃž
.BSUÓOF[ ŵųŴų
 ćJT QSFGFSFOUJBM QBSUJUJPOJOH JO NFNCSBOFT DBVTFT BO JODSFBTF JO JUT
ĘVJEJUZ MFBEJOH UP OPOTQFDJĕD QFSNFBCJMJTBUJPO BOE EFTUBCJMJTBUJPO VMUJNBUFMZ DBVT
JOH DFMM MZTJT
ćF QBSUJUJPO DPFďDJFOU MPH1 PG BO PSHBOJD TPMWFOU CFUXFFO ŴPDUBOPM BOE XBUFS
IBT CFFO TIPXO UP CF QSPQPSUJPOBM UP UIF UPYJDJUZ PG UIF TPMWFOU 	&RVBUJPO ŴŴ
 "T B
SVMF PG UIVNC TPMWFOUT XJUI B MPH1 MBSHFS UIBO ŷ BSF HFOFSBMMZ SFHBSEFE UP CF CJPDPN
QBUJCMF 	-BBOF FU BM ŴżŻź

MPH1PDUXBU  MPHຏ\TPMVUF^PDUBOPM\TPMVUF^XBUFS ຐ 	ŴŴ

5BCMF ŴŶ TIPXT UIBU MPH1 WBMVFT GPS TVCTUSBUFT BOE QSPEVDUT PG BO BMLBOF PYJE
BUJPO JODSFBTF XJUI JODSFBTJOH DBSCPO DIBJO MFOHUI ćF SFBDUJPO QSPEVDUT HFOFSBMMZ
TIPX MPXFS MPH1 WBMVFT JO UIF QSPQPTFE UPYJD SBOHF ćFJS SFMBUJWF QPMBSJUZ BEET UP UIF
UPYJDJUZ
5BCMF ŴŶ &YFNQMBSZ QBSUJUJPO DPFďDJFOU 	MPH1
 WBMVFT GPS $Ź $Ż BOE $Ŵŵ BMLBOFT BOE PYJE
BUJPO QSPEVDUT EBUB GSPN -JEF 	ŵųųŸ

$BSCPO DIBJO MFOHUI 'VODUJPOBMJUZ 1BSUJUJPO DPFďDJFOU 	MPH1
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ćF MPH1 QBSBNFUFS JT QBSUJDVMBSMZ VTFGVM BT JU DBO CF QSFEJDUFE CBTFE PO UIF NP
MFDVMBS TUSVDUVSF PG UIF TPMWFOU JOEFQFOEFOU PG FYQFSJNFOUBM NFBTVSFNFOUT /FWFS
UIFMFTT UIF JNQBDU PG PUIFS GBDUPST TVDI BT UIF DFMM NFNCSBOF BOE DFMM XBMM TUSVDUVSF PG
ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT Ƃſ
B QBSUJDVMBS NJDSPPSHBOJTN NBLF FNQJSJDBM NFBTVSFNFOUT OFDFTTBSZ UP DPOĕSN UIF
CJPDPNQBUJCJMJUZ *O BEEJUJPO DPNQPVOET XJUI BEEJUJPOBM GVODUJPOBM HSPVQT TVDI BT
BMEFIZEFT PS FQPYJEFT BSF VTVBMMZ NPSF UPYJD UIBO UIFJS MPH1 WBMVF JOEJDBUFT EVF UP
UIFJS BEEJUJPOBM TQFDJĕD DIFNJDBM UPYJDJUZ 	7FSNVÑ FU BM ŴżżŶ
 'PS PSHBOJD BDJET UPY
JDJUZ EFQFOET PO Q) BOE UIVT UIF DPODFOUSBUJPO PG UIF QSPUPOBUFE GPSN XJUI FYQPTVSF
USJHHFSJOH DIBOHFT JO PVUFS BOE JOOFS NFNCSBOF QIZTJPMPHZ 	3PZDF FU BM ŵųŴŶ

$POTFRVFOUMZ 'JMIP FU BM 	ŵųųŶ
 QPTUVMBUF UIBU MPH1 JT B QPPS HFOFSBMJTBUJPO PG
TPMWFOU DPNQBUJCJMJUZ GPS CJPDBUBMZUJD SFBDUJPOT ćFZ TIPX UIBU FTQFDJBMMZ UIF DIFN
JDBM GVODUJPOBMJUZ IBT UP CF DPOTJEFSFE XIFO TFMFDUJOH TPMWFOUT GPS B UXPQIBTF TZTUFN
$FMMVMBS SFTQPOTF UP PSHBOJD TPMWFOUT
/PU POMZ EPFT TPMWFOU UPYJDJUZ EFQFOE PO QIZTJDPDIFNJDBM QBSBNFUFST CVU BMTP PO
JOUSJOTJD UPMFSBODF NFDIBOJTNT PG CBDUFSJBM TQFDJFT BOE TUSBJOT *O HFOFSBM HSBN
OFHBUJWF CBDUFSJB IBWF TFWFSBM NFDIBOJTNT UIBU MFBE UP UIFJS TPMWFOU UPMFSBODF UP
XBSET IZESPDBSCPOT ćFZ JODMVEF UIF NFUBCPMJTN PG UPYJD UP OPOUPYJD DPNQPVOET
DIBOHFT JO NFNCSBOF DPNQPTJUJPO BOE ĘVJEJUZ FĒVY PG UPYJD DPNQPVOE BOE GPSN
BUJPO PG WFTJDMFT UP CJOE UPYJD DPNQPVOET 	3BNPT FU BM ŵųųŵ 4FHVSB FU BM ŵųŴŵ

$IBOHFT JO UIF TBUVSBUFE GBUUZ BDJE BT XFMM BT USBOTJTPNFS DPOUFOU PG DFMMVMBS NFN
CSBOF BT B SFTQPOTF UP TPMWFOU FYQPTVSF JODSFBTFT UIFJS SJHJEJUZ BOE TUBCJMJUZ 0UIFS
PCTFSWFE FČFDUT BSF UIF BMUFSBUJPO PG MJQPQPMZTBDDIBSJEF DPNQPTJUJPO 	3àIM FU BM ŵųŴŵ

" SBOHF PG FĒVY QSPUFJOT IBWF CFFO JEFOUJĕFE UIBU BDUJWFMZ SFNPWF UPYJD DPNQPVOET
GSPN UIF DZUPQMBTN TVDI BT NVMUJESVH SFTJTUBODF FĒVY TZTUFNT 	/JLBJEP BOE 5BLBU
TVLB ŵųųż %VOMPQ FU BM ŵųŴŴ
 'VSUIFS DIBQFSPOT IBWF CFFO JEFOUJĕFE UP CF VQ
SFHVMBUFE UP FOTVSF DPSSFDU QSPUFJO GPMEJOH JO UIF QSFTFODF PG TPMWFOUT (FOFSBMMZ
UIFSF BSF JODSFBTJOH FČPSUT UP FYQMPJU OBUVSBM BEBQUBUJPO NFDIBOJTNT GPS FOHJOFFS
JOH CJPDBUBMZTUT UPXBSET JNQSPWFE UPMFSBODF 	/JDPMBPV (BJEB BOE 1BQPVUTBLJT ŵųŴų
%VOMPQ ŵųŴŴ -P FU BM ŵųŴŶ

ſƂ 8IPMFDFMM CJPQSPDFTT DPOTJEFSBUJPOT Ƃƀ
)PTU DPOTJEFSBUJPOT
1TFVEPNPOBT TQQ BSF FYBNQMFT PG QBSUJDVMBSMZ TPMWFOU SFTJTUBOU CBDUFSJB 	1PCMFUF
$BTUSP FU BM ŵųŴŵ ,SFMM FU BM ŵųŴŵ 6EBPOEP FU BM ŵųŴŵ
 ćFTF HSBNOFHBUJWF CBDUFSJB
IBWF FWPMWFE UP BEBQU UP B SBOHF PG FOWJSPONFOUBM DIBMMFOHFT HBJOJOH OPU POMZ SFTJTU
BODF UP B EJWFSTF SBOHF PG TPMWFOUT CVU BMTP UP NFUBCPMJTF UIFTF DPNQPVOET BT DBSCPO
BOE FOFSHZ TPVSDFT VTJOH NPOPPYZHFOBTFT TVDI BT "ML# 	3BNPT FU BM ŵųųż
 &TDIFSJ
DIJB DPMJ PO UIF PUIFS IBOE JT HFOFSBMMZ SFHBSEFE BT MFTT UPMFSBOU UP IBSTI FOWJSPONFOUT
BOE JODSFBTJOH UPMFSBODF UPXBSET TPMWFOUT SFNBJOT B DIBMMFOHF GPS QSPEVDUJPO PG CVML
DIFNJDBMT *U JT SFDPHOJTFE UIBU NFSFMZ JODSFBTJOH UPMFSBODF EPFT OPU OFDFTTBSJMZ SFTVMU
JO HSFBUFS QSPEVDUJWJUJFT 	%VOMPQ ŵųŴŴ

ćF DPNQMFY JOUFSBDUJPO PG TUSFTT SFTQPOTFT XJUI FOHJOFFSJOH FČPSUT UP JODSFBTF
ZJFMET OFFET UP CF TUVEJFE PO B TZTUFNT MFWFMT UP CBMBODF CPUI BOENBYJNJTF PWFSBMM QSP
EVDUJWJUZ 	/JDPMBPV (BJEB BOE 1BQPVUTBLJT ŵųŴų
 ćVT SFTFBSDI IBT GPDVTFE PO IPM
JTUJDBMMZ VOEFSTUBOEJOH CJPDBUBMZUJD QSPDFTTFT GPS UIFJS PQUJNJTBUJPO 	,VIO FU BM ŵųŴų

ćJT JODMVEFT RVBOUJUBUJWFMZ TUVEZJOH UIFNJDSPCJBM QIZTJPMPHZ CBTFE PO B TZTUFNT CJP
MPHZ BQQSPBDI BOE JOUFHSBUJOH UIJT XJUI TZTUFNBUJD TUSBJO BOE QSPDFTT FOHJOFFSJOH
ćJT JT FYQMJDJUMZ JNQPSUBOU GPS XIPMFDFMM SFEPY SFBDUJPOT EVF UP UIFJS SFRVJSFNFOU
GPS DPGBDUPS SFHFOFSBUJPO BOE SFTVMUJOH JOUFHSBUJPO XJUI DFMMVMBS NFUBCPMJTN 	#MBOL
FU BM ŵųųŻB #MBOL FU BM ŵųŴų
 $IBSBDUFSJTBUJPO TUVEJFT GPS UXPQIBTF TZTUFNT IBWF
SFWFBMFE B DMFBS DPSSFMBUJPO CFUXFFO CJPDBUBMZUJD BDUJWJUZ BOE NFUBCPMJD BDUJWJUZ JO SF
TQPOTF UP PSHBOJD TPMWFOUT 	#àIMFS FU BM ŵųųŻ #MBOL FU BM ŵųųŻC 0MBPGF FU BM ŵųŴŶ
,VIO FU BM ŵųŴŶ
 7BMMPO FU BM 	ŵųŴŶ
 PVUMJOF UIF QPUFOUJBM PG 1TFVEPNPOBT QVUJEB BT
B QSPEVDUJPO IPTU EVF UP JUT BCJMJUZ UP CPPTU DFMMVMBS NFUBCPMJTN UP QSPWJEF FOPVHI SF
EVDUJWF QPUFOUJBM UP NBJOUBJO FOFSHZ EFNBOEJOH UPMFSBODF NFDIBOJTNT TVDI BT BDUJWF
FĒVY TZTUFNT BT XFMM BT QSPEVDUJWJUZ
ćVT FTQFDJBMMZ GPS B UXPQIBTF TZTUFN JU JT OPU POMZ JNQPSUBOU UP PQUJNJTF UIF
FO[ZNBUJD DBUBMZTJT CVU BMTP NJDSPCJBM QIZTJPMPHZ BOE NFUBCPMJTN PG UIF XIPMF DFMM
ſƃ .JDSPTDBMF UPPMT GPS UXPMJRVJE QIBTF TZTUFNT ƂƁ
CJPDBUBMZTU FJUIFS CZ FOHJOFFSJOH PS CZ DIPJDF PG IPTU 	7PMNFS 4DINJE BOE #àIMFS
ŵųŴŸ
 ćJT JODMVEFT TDSFFOJOH GPS EJČFSFOU IPTU TUSBJOT DBSCPO BOE FOFSHZ TPVSDFT
BOE GFFEJOH TUSBUFHJFT UP PQUJNJTF DFMMVMBS FOFSHZ EFNBOET SFTJTUBODF UP TPMWFOUT BOE
VMUJNBUFMZ CJPDBUBMZUJD QSPEVDUJWJUZ 	$PSOFMJTTFO FU BM ŵųŴŴ &CFSU FU BM ŵųŴŴ ,VIO
FU BM ŵųŴŶ
 4FWFSBM TZTUFNBUJD TUVEJFT IBWF SFDFOUMZ JEFOUJĕFE UBSHFUT BOE TUSBUFHJFT
GPS JNQSPWJOH QFSGPSNBODF PG & DPMJ TUSBJOT JO UIF QSFTFODF PG IJHI DPODFOUSBUJPOT PG
BMDPIPMT 	8PPESVČ #PZMF BOE (JMM ŵųŴŶ "CEFMBBM FU BM ŵųŴŷ 1FBCPEZ BOE ,BP ŵųŴŹ

BOE GBUUZ BDJET 	-FOOFO FU BM ŵųŴŴ 3PZDF FU BM ŵųŴŸ 5BO FU BM ŵųŴŹ

ÿă .JDSPTDBMF UPPMT GPS UXPMJRVJE QIBTF TZTUFNT
/VNFSPVT DIBMMFOHFT SFNBJO UP BDIJFWF JOEVTUSJBMMZ DPNQFUJUJWF TQBDF UJNF ZJFMET BOE
QSPEVDU UJUFST GPS CJPPYJEBUJPOT 	4DISFXF FU BM ŵųŴŶ
 5P JNQSPWF PO UIJT UIF BCJM
JUZ UP SBQJEMZ TDSFFO CJPDPOWFSTJPO SFBDUJPOT GPS DIBSBDUFSJTBUJPO BOE PQUJNJTBUJPO
JT PG NBKPS JNQPSUBODF JO CJPDBUBMZTU TFMFDUJPO BOE QSPDFTT EFWFMPQNFOU 	#BCPP FU
BM ŵųŴŵ /FVCBVFS FU BM ŵųŴŶ
 'VSUIFS UIF TFBSDI GPS NPSF FďDJFOU CJPQSPDFTTFT BOE
UIFJS JOEVTUSJBM BEPQUJPO JT JODSFBTJOHMZ MFBEJOH UP UIF JOUFHSBUJPO PG CJPQSPDFTT EFWFM
PQNFOU XJUI CJPDBUBMZTU EFWFMPQNFOU 	$VFMMBS )FJKOFO BOE 8JFMFO ŵųŴŶ /FVCBVFS
FU BM ŵųŴŶ 8PPEMFZ #SFVFS BOE .JOL ŵųŴŶ
 4UVEJFT BU MBC TDBMF BSF UJNF DPOTVN
JOH BOE MBCPVS JOUFOTJWF XJUI MPX FYQFSJNFOUBM UISPVHIQVU *O SFDFOU ZFBST B SBOHF
PG TPQIJTUJDBUFE TDBMFEPXO TZTUFNT 	ŴųNM
 IBWF FNFSHFE XJUI OFX NPOJUPSJOH BOE
DPOUSPM TUSBUFHJFT UP BDDFMFSBUF DPOWFOUJPOBM CJPQSPDFTT EFWFMPQNFOU 	-POH FU BM ŵųŴŷ
-BUUFSNBOO BOE #àDIT ŵųŴŸ 8FXFU[FS FU BM ŵųŴŸ
 ćFTF TZTUFNT SBOHF GSPNNJDSPX
FMM QMBUFT 	%VFU[ ŵųųź 'FSOBOEFT ŵųŴų
 UP NJOJBUVSJTFE CJPSFBDUPST 	#FUUT BOE #BHBO[
ŵųųŹ

4FWFSBM LFZ FOHJOFFSJOH JTTVFT IBWF CFFO FYUFOTJWFMZ DIBSBDUFSJTFE BU TNBMM TDBMF
TVDI BT NJYJOH PYZHFO USBOTGFS QPXFS JOQVU BOE IZESPEZOBNJD TUSFTT JO NJDSPXFMM
QMBUFT 	%VFU[ BOE 8JUIPMU ŵųųŷ )FSNBOO -FINBOO BOE #àDIT ŵųųŵ .JDIFMFUUJ FU
BM ŵųųŹ ;IBOH FU BM ŵųųŻ 'VOLF FU BM ŵųųż
 TIBLF ĘBTLT 	1FUFS FU BM ŵųųŹ 1FUFS
ſƃ .JDSPTDBMF UPPMT GPS UXPMJRVJE QIBTF TZTUFNT ƂƂ
4V[VLJ BOE #àDIT ŵųųŹ #àDIT FU BM ŵųųź 4VSFTI 4SJWBTUBWB BOE .JTISB ŵųųż 5BO
&CFSIBSE BOE#àDIT ŵųŴŴ ,MÚDLOFS BOE#àDIT ŵųŴŵ
 NJOJBUVSF CJPSFBDUPST 	-BNQJOH
FU BM ŵųųŶ8FVTUFS#PU[ FU BM ŵųųŸ #FUUT %PJH BOE#BHBO[ ŵųųŹ
 BOECVCCMF DPMVNO
SFBDUPST 	%PJH FU BM ŵųųŸ %PJH FU BM ŵųųŻ
 *O QBSUJDVMBS NJDSPXFMM QMBUF 	.81

XJUI TRVBSF XFMMT BOE QZSBNJEBM CPUUPNT IBWF CFFO TIPXO UP QSPWJEF HPPE NJYJOH
BOE PYZHFO USBOTGFS 	%VFU[ BOE 8JUIPMU ŵųųŷ *TMBN FU BM ŵųųź
 ćF BEWBOUBHFT PG
UIFTF UFDIOPMPHJFT GPS CJPDBUBMZUJD QSPDFTT EFWFMPQNFOU IBT CFFO TIPXO GPS B SBOHF
PG BQQMJDBUJPOT JODMVEJOH UIF TDBMFVQ UP QJMPU QMBOU TDBMF 	'FSSFJSB5PSSFT .JDIFMFUUJ
BOE -ZF ŵųųŸ *TMBN FU BM ŵųųŻ .BSRVFT FU BM ŵųŴų (SBOU FU BM ŵųŴŵ #BCPP FU BM ŵųŴŵ

ćVT NJDSPTDBMF UFDIOPMPHJFT GPS UIF IJHIUISPVHIQVU TDSFFOJOH BOE DIBSBDUFS
JTBUJPO PG QSPDFTTFT BOE CJPDBUBMZTUT BSF PG DSVDJBM JNQPSUBODF GPS UIF SBQJE FWBMVBUJPO
BOE PQUJNJTBUJPO PG CJPQSPDFTTFT )PXFWFS SFTFBSDI JT BMNPTU FYDMVTJWFMZ GPDVTFE
PO BRVFPVT TJOHMFQIBTF TZTUFNT SBUIFS UIBO NPSF DPNQMFY OPODPOWFOUJPOBM NFEJB
ćFSF IBWF CFFO POMZ GFX FYBNQMFT PG TUVEJFT JOWPMWJOH B NJDSPTDBMF BRVFPVTPSHBOJD
UXPQIBTF TZTUFN 	.BSRVFT FU BM ŵųųż (JFTF FU BM ŵųŴŷ 4DIMFQàU[ BOE #àDIT ŵųŴŷ

7FSZ MJUUMF XPSL PO BMLBOF PYJEBUJPO IBT CFFO DBSSJFE PVU JO .81T 	(SBOU FU BM ŵųŴŵ

" SBOHF PG TUVEJFT VTFE PUIFS NJDSPTDBMF BQQSPBDIFT TVDI BT &QQFOEPSG UVCFT XJUI
B XPSLJOH WPMVNF PG ųŸNM 	4DIFQT FU BM ŵųŴŴ
 PS TFBMFE HMBTT TDSFX DBQ WJBMT 	/PE
BUF ,VCPUB BOE .JTBXB ŵųųŹ #PSEFBVY FU BM ŵųŴŴ (VEJNJODIJ FU BM ŵųŴŵ 0MBPGF
FU BM ŵųŴŶ
 	UPUBM WPMVNF SBOHJOH GSPN ŴŵNM UP ŷųNM XJUI ŴNM UP ŸNM MJRVJE QIBTF

*O BEEJUJPO UIFSF IBWF CFFO OP BUUFNQU UP TZTUFNBUJDBMMZ DIBSBDUFSJTF UIF NJYJOH BOE
NBTT USBOTGFS PG BRVFPVTPSHBOJD UXPQIBTF TZTUFNT JO TIBLFO TDBMFEPXO TZTUFNT
'VSUIFS OP TUVEJFT SFQPSU UIF TVDDFTTGVM BQQMJDBUJPO PG IJHIMZ WPMBUJMF PSHBOJD
TVCTUSBUFT JO UXPMJRVJE QIBTF TZTUFNT "MUIPVHI B DPNNFSDJBMJTFE TNBMMTDBMF QMBU
GPSN FYJTUT GPS UIF QBSBMMFM TDSFFOJOH BU FYUSFNF DPOEJUJPOT JO UFSNT PG QSFTTVSF BOE
UFNQFSBUVSF 	"MMXBSEU FU BM ŵųųŻ
 4FWFSBM GBDUPST NBZ CF SFTQPOTJCMF GPS UIF EJG
ĕDVMUJFT FODPVOUFSFE XIFO TDBMJOHEPXO UXPQIBTF TZTUFNT .BSRVFT FU BM 	ŵųųź

ſƃ .JDSPTDBMF UPPMT GPS UXPMJRVJE QIBTF TZTUFNT Ƃƃ
OPUF UIF JOUFSBDUJPO PG BO VOEFĕOFE QPMZNFS QMBUF NBUFSJBM XJUI EJPDUZM QIUIBMBUF
'VSUIFS TUVEJFT SFDPHOJTF UIF EJďDVMUJFT PG WPMBUJMF PSHBOJD QIBTFT BU NJDSPTDBMF SF
RVJSJOH UJHIUMZ DBQQFE WFTTFMT UP DPOUSPM FWBQPSBUJPO 	.BSRVFT FU BM ŵųųż #BCPP
FU BM ŵųŴŵ
 )FJOJH FU BM 	ŵųŴų
 SFQPSU JOTUBCJMJUZ BOE BCTPSQUJPOBETPSQUJPO JTTVFT
PG DPNNPOMZ VTFE QMBUF NBUFSJBMT TVDI BT QPMZTUZSFOF QPMZFUIZMFOF BOE QBSUJDVMBSMZ
QPMZQSPQZMFOF XIFO VTFE XJUI PSHBOJD TPMWFOUT BOE JTPQSFOPJET 'VSUIFS UIFZ GPVOE
UIBU FWFO HMBTTDPBUFE QMBUFT TFMFDUJWFMZ BETPSC MJQPQIJMJD QSPEVDUT SFTVMUJOH JO QPPS
SFDPWFSBCJMJUZ BOE SFQSPEVDJCJMJUZ JO TVCTFRVFOU BOBMZTJT 4JNJMBSMZ NBOZ PG UIF PQ
UJDBM POMJOFNFBTVSJOH UFDIOJRVFT VTFE JO TDBMFEPXO TFUVQT BSF JODPNQBUJCMF XJUI PS
HBOJD TPMWFOUT EJNJOJTIJOH UIF VTFGVMOFTT BOE BQQMJDBCJMJUZ PG UIFTF TZTUFNT 	3BNFTI
FU BM ŵųŴŸ
 ćJT JT JO BEEJUJPO UP GSFRVFOUMZ SFQPSUFE MPDBUJPO CJBT JO NJDSPXFMM QMBUFT
EVF UP FWBQPSBUJPO PS UFNQFSBUVSF HSBEJFOUT JO DPNNFSDJBM .81 TZTUFNT 	(SPTDI
FU BM ŵųŴŹ

ćF GSFRVFOU VTF PG OPOTUBOEBSEJTFE UPPMT NBLF NFUIPE USBOTGFS EJďDVMU BOE
SFEVDF UIF BCJMJUZ UP SVO SFBDUJPOT JO QBSBMMFM XIJMTU SFEVDJOH NBOVBM IBOEMJOH ćJT
DPNQMJDBUFT SPVUJOF VTF BOE JT QSPOF UP JOUSPEVDJOH WBSJBCJMJUZ VMUJNBUFMZ IJOEFSJOH
BEPQUJPO PG IJHIUISPVHIQVU NFUIPET GPS CJPDBUBMZTJT JO OPODPOWFOUJPOBM NFEJB
ćF TJHOJĕDBOU OFHBUJWF FDPOPNJD JNQBDU PG QSFWBMFOU MPX SFQSPEVDJCJMJUZ IBT CFFO
SFDFOUMZ EPDVNFOUFE BOE EJTDVTTFE 	'SFFENBO $PDLCVSO BOE 4JNDPF ŵųŴŸ
 (FO
FSBMMZ UIF SFQSPEVDJCJMJUZ BOE SPCVTUOFTT PG BQQMJFE NFUIPET JT DFOUSBM UP UIJT EJTDVT
TJPO 	(PPENBO 'BOFMMJ BOE *PBOOJEJT ŵųŴŹ
 *O CJPQSPDFTT EFWFMPQNFOU BVUPNBUJPO
PG FYQFSJNFOUBM UBTLT IBT CFFO BO JNQPSUBOU TUFQ UPXBSET FOTVSJOH SFQSPEVDJCJMJUZ PG
SFTVMUT 3FDFOUMZ JOUFSFTUJOH FYQBOTJPOT PO NBOBHJOH SFMJBCJMJUZ PG SFTVMUT JO UIJT ĕFME
IBWF CFFO NBEF " QBSUJDVMBS GPDVT JT PO SFEVDJOH BNCJHVJUZ BOE DPNQMFYJUZ XIFO
DPNNVOJDBUJOH BOE FYFDVUJOH SFTFBSDI UP FOBCMF DPNQVUFS BJEFE EFTJHO BOE PQUJN
JTBUJPO BOE BWPJE IVNBO FSSPS 	(BME[JDLJ FU BM ŵųŴŷ #FBM "EMFS BOE :BNBO ŵųŴŸ
4BEPXTLJ (SBOU BOE 'FMM ŵųŴŹ

ſƄ "JNT BOE PCKFDUJWFT ƂƄ
ÿĄ "JNT BOE PCKFDUJWFT
4UVEJFT BU MBC TDBMF BSF UJNF DPOTVNJOH BOE MBCPVS JOUFOTJWF XJUI MPX FYQFSJNFOUBM
UISPVHIQVU ćF BCJMJUZ UP SBQJEMZ TDSFFO CJPDPOWFSTJPO SFBDUJPOT GPS DIBSBDUFSJTB
UJPO BOE PQUJNJTBUJPO JT PGNBKPS JNQPSUBODF GPS BDDFMFSBUJOH CJPQSPDFTT EFWFMPQNFOU
ćJT TUVEZ BJNFE UP PWFSDPNF JTTVFT PG NJDSPTDBMF UPPMT GPS UIF DIBSBDUFSJTBUJPO PG PY
JEBUJWF CJPDPOWFSTJPOT JO OPODPOWFOUJPOBM NFEJB BOE UP JNQMFNFOU B DVTUPNJTFE
IJHIUISPVHIQVU QMBUGPSN 1SJNBSJMZ UIF VTF PG IJHIMZ WPMBUJMF OBMLBOF TVCTUSBUFT
BT B TFDPOE PSHBOJD QIBTF XBT JOWFTUJHBUFE &RVBMMZ NFUIPET XFSF JOWFTUJHBUFE UP
JODSFBTF UIF JOGPSNBUJPO PVUQVU BOE VUJMJUZ BU UIJT TDBMF UP CF BCMF UP RVBOUJGZ OPU POMZ
QSPEVDU DPODFOUSBUJPOT CVU BMTP NFUBCPMJD QBSBNFUFST BOE JOUFSBDUJPOT CFUXFFO QBSB
NFUFST 3FTVMUBOU TQFDJĕD BJNT PG UIF QSPKFDU BSF MJTUFE CFMPX
t FTUBCMJTI BNJDSPXFMM QMBUGPSN DVTUPNJTFE GPS UIF TZTUFNBUJD DIBSBDUFSJTBUJPO PG
UIF CJPPYJEBUJPO PG WPMBUJMF BMLBOFT JO OPODPOWFOUJPOBMNFEJB 	$IBQUFS UISFF

t EFNPOTUSBUF UIF SFMJBCJMJUZ BOENJYJOH DIBSBDUFSJTUJDT PG UIF EFWFMPQFE QMBUGPSN
	$IBQUFS UISFF

t JOWFTUJHBUF UIF FYUFOTJPO PG UIF QMBUGPSN CZ B GFECBUDI JNQMFNFOUBUJPO
	$IBQUFS GPVS

t FWBMVBUF QSPDFTT PQUJPOT UP PWFSDPNF QSFWJPVTMZ JEFOUJĕFE CPUUMFOFDLT TVDI BT
QIBTF UPYJDJUZ MFWFSBHJOH UIF EFWFMPQFE QMBUGPSN 	$IBQUFS ĕWF

$IBQUFS Ā
.BUFSJBMT BOENFUIPET
6OMFTT PUIFSXJTFNFOUJPOFE UIFXPSL JO BMM DIBQUFST ESBXT PO UIF GPMMPXJOHNBUFSJBMT
BOE NFUIPET
Āÿ 4USBJOT BOE QMBTNJET
'PS BMM CJPDPOWFSTJPOT &TDIFSJDIJB DPMJ (&$ŴŶź Q(&Dŷźͅ+ 	'JHVSF ŵŴ
 XBT VTFE 	#FJ
MFO FU BM Ŵżżŵ &HHJOL FU BM ŴżŻź
 Q(&Dŷźͅ+ DPOUBJOT BMM BMLBOF PYJEBUJPO HFOFT PG UIF
0$5 QMBTNJE PG 1TFVEPNPOBT QVUJEB (1PŴ 	GPSNFSMZ LOPXO BT 1TFVEPNPOBT PMFP
WPSBOT
 FYDFQU UIF EFMFUFE BMDPIPM EFIZESPHFOBTF HFOF BML+ DMPOFE JOUP UIF CSPBE
IPTU SBOHF WFDUPS Q-"'3Ŵ 	'SJFENBO FU BM ŴżŻŵ 7BOCMFV .BSDIBM BOE 7BOEFSMFZ
EFO ŵųųŷ

ĀĀ .FEJB DPNQPTJUJPO
ĀĀÿ (SPXUINFEJVN
ćF BRVFPVT QIBTF VTFE GPS GFSNFOUBUJPOT XBT BT EFTDSJCFE CZ 8VCCPMUT 'BWSF
#VMMF BOE 8JUIPMU 	ŴżżŹ
 ,)ŵ10ŷ ŷ H M¦Ŵ ,ŵ)10ŷ 	Ŷ)ŵ0
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 ųŹ H M¦Ŵ ZFBTU FYUSBDU Ÿ H M¦Ŵ 	BMM 4JHNB"MESJDI 6,
 UIJBNJOF ŸNH M¦Ŵ
	"MGB "FTBS 6,
 TUFSJMJTFE CZ BVUPDMBWJOH ćF Q) XBT BEKVTUFE UP źŵ CFGPSF BVUP
DMBWJOH
ƀƀ .FEJB DPNQPTJUJPO ƂƆ
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'JHVSF ŵŴ 1MBTNJE NBQ PG Q(&Dŷźͅ+
ćF GPMMPXJOH XFSF IFBU TUFSJMJTFE TFQBSBUFMZ BOE BEEFE TVCTFRVFOUMZ .H40ŷ
	ź)ŵ0
 Ŵ H M¦Ŵ %HMVDPTF Ŵų H M¦Ŵ 	BMM 4JHNB"MESJDI 6,
 $B$Mŵ 	ŵ)ŵ0
 ųųŷ H M¦Ŵ
	"MGB "FTBS 6,
 BOE ŴNM M¦Ŵ PG UIF GPMMPXJOH USBDF FMFNFOUT 'VSUIFS ĕMUFS TUFSJM
JTFE UFUSBDZDMJOF ŴŸNH M¦Ŵ 	BMM 4JHNB"MESJDI 6,
 XBT BEEFE ćF Q) XBT SPVUJOFMZ
NFBTVSFE BU źŴ BęFS BEEJUJPOT
ćF USBDF FMFNFOU TPMVUJPO DPOUBJOFE QFS MJUSF PG ŸNPM M¦Ŵ )$M 'F40ŷ 	ź)ŵ0

ŷų H .O40ŷ 	)ŵ0
 Ŵų H $P$Mŵ 	Ź)ŵ0
 ŷźŸ H ;O40ŷ 	ź)ŵ0
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 ųŸ H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 ŵ H 	BMM 4JHNB"MESJDI 6,
 $V$Mŵ 	ŵ)ŵ0
 Ŵ H 	3JFEFMEF )BÑO
(FSNBOZ

5FUSBDZDMJOF TUPDL TPMVUJPOTXFSFNBEF BU ŴŸ H M¦Ŵ GSPN UFUSBDZDMJOF IZESPDIMPSJEF
	4JHNB"MESJDI 6,
 JO ųŸNMNM¦Ŵ FUIBOPM "MJRVPUT PG UIF TUPDL TPMVUJPOXFSF TUPSFE
BU ¦ŵų ¡$
ƀƁ 5XPMJRVJE QIBTF CJPDPOWFSTJPO JO TIBLFO NJDSPXFMM QMBUFT ƂƇ
ĀĀĀ #JPDPOWFSTJPO CVòFS
'PS CJPDPOWFSTJPO SFBDUJPOTXJUI SFTUJOH DFMMT B ŴŸųNNPM M¦Ŵ QPUBTTJVNQIPTQIBUF CVG
GFS 	BEKVTUFE UP Q) źŵ
 XJUI UIJBNJOF ŸNH M¦Ŵ XBT TVQQMFNFOUFE XJUI TFQBSBUFMZ
IFBU TUFSJMJTFE .H40ŷ 	ź)ŵ0
 Ŵ H M¦Ŵ %HMVDPTF 	BMM 4JHNB"MESJDI 6,
 BDDPSE
JOH UP FYQFSJNFOUBM EFTJHO $B$Mŵ 	ŵ)ŵ0
 ųųŷ H M¦Ŵ 	"MGB "FTBS 6,
 BOE ŴNM M¦Ŵ PG
UIF BCPWF USBDF FMFNFOUT 	TVCTFDUJPO ŵŵŴ
 'VSUIFS ĕMUFS TUFSJMJTFE UFUSBDZDMJOF 	BMM
4JHNB"MESJDI 6,
 ŴųNH M¦Ŵ XBT BEEFE ćF Q) XBT SPVUJOFMZ NFBTVSFE BU źŴ BęFS
BEEJUJPO
ĀĀā 'VSUIFS IZESPDBSCPO TVCTUSBUFT
"MM OBMLBOF TVCTUSBUFT XFSF QVSDIBTFE GSPN DPNNFSDJBM TPVSDFT 	4JHNB"MESJDI
6,
 BU UIF IJHIFTU BWBJMBCMF QVSJUZ 	żż

Āā 5XPMJRVJE QIBTF CJPDPOWFSTJPO JO TIBLFO NJDSPXFMM
QMBUFT
Āāÿ .JDSPXFMM QMBUFT
#JPDPOWFSTJPOT XFSF DBSSJFE PVU JO FJUIFS QPMZQSPQZMFOF 	11
 PS QPMZUFUSBĘVPSPFUIZM
FOF 	15'&
 ŵŷ EFFQ TRVBSF XFMM 	%48
 NJDSPXFMM QMBUFT 	.81
 15'& .81T XFSF
NBDIJOFE GSPN B TJOHMF CMPDL PG WJSHJO 15'& BDDPSEJOH UP UIF TQFDJĕDBUJPOT JO
'JHVSF ŵŵ 	3BEMFZT 6,
 ćF WPMVNF PG B XFMM XBT EFUFSNJOFE UP CF ŴŴNM ćF
QMBUFT XFSF FJUIFS TFBMFE PS B TBOEXJDI DPWFS 	4ZTUFN %VFU[ &O[ZTDSFFO /FUIFS
MBOET
 BMMPXJOH NBTT USBOTGFS UP UIF PVUTJEF XBT VTFE 4FBMJOH XBT BDIJFWFE CZ DPN
QSFTTJOH B BMVNJOJVN GPJM NPVOUFE PO B TJMJDPOF SVCCFS TIFFU PO UIF QMBUF CFUXFFO
UXP BMVNJOJVN QMBUFT #FGPSF VTBHF BMM QMBUFT XFSF TVCTFRVFOUMZ XBTIFE PWFSOJHIU
JO ŴNPM M¦Ŵ /B0) BOE ŴNPM M¦Ŵ )$M UP SFNPWF BOZ SFTJEVBM FYUSBDUBCMFT 	%VFU[ FU
BM ŵųųų

ƀƁ 5XPMJRVJE QIBTF CJPDPOWFSTJPO JO TIBLFO NJDSPXFMM QMBUFT ƃž
'JHVSF ŵŵ 4DIFNBUJD PG NJDSPXFMM QMBUFT NBDIJOFE GSPN 15'&
ĀāĀ (SPXJOH DFMMT CJPDPOWFSTJPO
#JPDPOWFSTJPOT XJUI HSPXJOH DFMMT JO .81T XFSF DBSSJFE PVU BU ŵŸų SQN BOE Ŷź ¡$
ćF BRVFPVT QIBTF XBT JOPDVMBUFE XJUI ŴųųNM M¦Ŵ PWFSOJHIU DVMUVSF BOE ŴųųNM M¦Ŵ UP
ŵųųNM M¦Ŵ PSHBOJD TVCTUSBUF QIBTF BDDPSEJOH UP UIF FYQFSJNFOUBM EFTJHO 0WFSOJHIU
DVMUVSFT XFSF HSPXO JO ŸNM -# NFEJVN XJUI ŴŸNH M¦Ŵ UFUSBDZDMJOF JO 'BMDPO UVCFT BU
ŵŸų SQN XJUI ŵŸNN UISPX BOE Ŷź ¡$ GPS Ŵŷ I UP ŴŹ I #JPDPOWFSTJPOT XJUI TVCTUSBUFT
PUIFS UIBO PDUBOF XFSF JOEVDFE XJUI EJDZDMPQSPQZM LFUPOF 	%$1,
 	.FSDL .JMMJQPSF
(FSNBOZ
 BEEFE JO UIF TVCTUSBUF BU B DPODFOUSBUJPO PG ŵŸNM M¦Ŵ 	4UBJKFO .BSDJPOFMMJ
BOE 8JUIPMU Ŵżżż

Āāā 3FTUJOH DFMMT CJPDPOWFSTJPO
'PS CJPDPOWFSTJPOT XJUI CVČFSFE SFTUJOH DFMMT CBDUFSJB XFSF DVMUVSFE JO NFEJVN BD
DPSEJOH UP TVCTFDUJPO ŵŵŴ JO ŵ M VOCBĒFE TIBLFĘBTLT ŵųųNM NFEJVN XFSF JOPDV
MBUFE XJUI ŴųNM PWFSOJHIU DVMUVSF "ęFS Ŷ I 	0%   ¦ 
 BU Ŷź ¡$ BOE ŵųų SQN
UIF UFNQFSBUVSF XBT ESPQQFE UP ŵŸ ¡$ GPMMPXFE CZ JOEVDUJPO XJUI %$1, 	ŵŸNM M¦Ŵ

BęFS BOPUIFS ŶųNJO "ęFS B GVSUIFS ŴŻ I DFMMT XFSF BMJRVPUFE BOE IBSWFTUFE CZ DFOU
SJGVHBUJPO BU Ÿųųų SQN GPS ŴųNJO BU ŷ ¡$ BOE QFMMFUT GSP[FO BU ¦Żų ¡$
ƀƁ 5XPMJRVJE QIBTF CJPDPOWFSTJPO JO TIBLFO NJDSPXFMM QMBUFT ƃſ
"MJRVPUFE QFMMFUT XFSF UIBXFE PO JDF GPS ŴųNJO UP ŴŸNJO BT SFRVJSFE BOE SF
TVTQFOEFE JO CVČFS BDDPSEJOH UP TVCTFDUJPO ŵŵŵ ćF CJPDPOWFSTJPO XBT UIFO QFS
GPSNFE TJNJMBS UP HSPXJOH DFMMT BU Ŷų ¡$ BOE ŵŸų SQN XJUI ŵŸNN UISPX 6OMFTT PUI
FSXJTF NFOUJPOFE ŶŸų ϪM UPUBM SFBDUJPO WPMVNF XBT VTFE XJUI ŵųųNM M¦Ŵ PSHBOJD TVC
TUSBUF 'JHVSF ŵŶ QSPWJEFT B TDIFNBUJD EFTDSJQUJPO PG UIF TUFQT JOWPMWFE XJUI SFBDUJPO
QSFQBSBUJPO JO .18T
3a. Add 
resuspended cell 
suspension to 
microwell (270 µl)
3b. Add alkane 
substrate to 
microwell (70 µl)
2. Resuspend cells 
in bu er on ice
1. Prepare aqueous 
reaction bu er from 
stock solutions to 
nal concentration 4. Seal plate and incubate plate in 
shaker
'JHVSF ŵŶ 4DIFNF PG NJDSPXFMM QMBUF SFBDUJPO QSFQBSBUJPO
)JHITQFFE DBNFSB
'PS JO TJUV SFDPSEJOH PG OPODPOWFOUJPOBM NFEJB XIFO TIBLFO JO XFMM NJNJDT B IJHI
TQFFE DBNFSB XBT VTFE " 1IPUSPO '"45$". .$ŵ DBNFSB XJUI B NBDSP MFOT 	"'4
;PPN/JLLPS ŵŻźųNN GŵŻ% *'&%
 XBT NPVOUFE JOTJEF B UFNQFSBUVSF DPOUSPMMFE
TIBLFS XJUI IBMPHFO MJHIUJOH TVQQMJFE GSPN UIF PVUTJEF "O BDSZMJD DVWFUUF 	Ŵ DN TJEF
MFOHUI
 XBT VTFE BT B USBOTQBSFOU XFMM NJNJD UIBU BMMPXT SFDPSEJOH PG MJRVJE NPUJPO
JOTJEF UIF DVWFUUF 'PS UIF SFDPSEJOHT UIF TBNF WPMVNF SBUJPT BOE MJRVJE QIBTFT XFSF
VTFE BT JO SFBDUJPO NJYUVSFT CVU XJUIPVU UIF XIPMFDFMM CJPDBUBMZTU "ęFS BEEJUJPO PG
BRVFPVT CVČFS BOE PSHBOJD TVCTUSBUF QIBTF UP UIF DVWFUUF UIF QMBUGPSNXBT TIBLFO GPS
ŴŸNJO BU Ŷų ¡$ BOE WBSJPVT TIBLJOH GSFRVFODJFT 	XJUI ŵŸNN UISPX
 UP SFBDI TUFBEZ
TUBUF CFGPSF SFDPSEJOH $VWFUUFT XFSF TFBMFE XJUI QBSBĕMN UP BWPJE FYDFTTJWF FWBQPS
ƀƂ "OBMZUJD QSPDFEVSFT ƃƀ
BUJPO PG PSHBOJD QIBTF PWFS UIF DPVSTF PG UIF FYQFSJNFOU #VSTUT PG ŸŴŵ CZ ŸŴŵ GSBNFT
BU ŵųųų GSBNFT QFS TFDPOE BOE B TIVUUFS TQFFE PG Żųųų T¦Ŵ XFSF SFDPSEFE VTJOH 1IP
USPO '"45$". 7JFXFS EBUB TZTUFN ćF JOEJWJEVBM GSBNFT BSF DSPQQFE UP TIPX UIF
DVWFUUF BOE QSFTFOUFE XJUIPVU GVSUIFS NPEJĕDBUJPO
ĀĂ "OBMZUJD QSPDFEVSFT
ĀĂÿ (BT DISPNBUPHSBQIZ
ŴBMDPIPM BMEFIZEF BOE BDJE CJPDPOWFSTJPO QSPEVDUT XFSF RVBOUJĕFE VTJOH ĘBNF JPO
JTBUJPO HBT DISPNBUPHSBQIZ 	($'*%
 #JPDPOWFSTJPOT XFSF ĕSTU TUPQQFE CZ BDJEJ
GZJOH XJUI B Ÿų ϪM BEEJUJPO PG ŴųNPM M¦Ŵ )Ŷ10ŷ TVCTFRVFOUMZ Ŷųų ϪM PG BO JOUFSOBM
TUBOEBSE JO DZDMPIFYBOF XBT BEEFE %FQFOEJOH PO UIF BMLBOF TVCTUSBUF DIBJO MFOHUI
UIF ŴBMDPIPM XJUI O  ŵ DIBJO MFOHUI SFMBUJWF UP UIF SFBDUJPO TVCTUSBUF XBT VTFE BT
BO JOUFSOBM TUBOEBSE ćF PSHBOJD QIBTF XBT TFQBSBUFE CZ DFOUSJGVHBUJPO 	ŸNJO BU
Ÿųųų SQN
 BęFS FYUSBDUJPO CZ TIBLJOH PO B UIFSNPNJYFS 	ŶNJO BU Żųų SQN

0SHBOJD QIBTF TBNQMFT XFSF BOBMZTFE CZ ($'*% FJUIFS PO B 1FSLJO &MNFS "VUP
TZTUFN 9- XJUI 5PUBM$ISPN Ź EBUB TZTUFN 	1FSLJO&MNFS 64"
 PS PO B ćFSNP 4DJ
FOUJĕD 5SBDF ŴŶųų XJUI $ISPNFMFPO źŵ EBUB TZTUFN 	ćFSNP4DJFOUJĕD 64"
 ćF
JOTUSVNFOUT XFSF FRVJQQFE XJUI B 3FTUFL 3YJŸ4JM .4 DPMVNO 	ŶųN ¨ ųŵŸNN ¨
ųŸ ϪN 3FTUFL 64"
 )FMJVN XBT VTFE BT B DBSSJFS HBT BU DPOTUBOU QSFTTVSF 	ŵźŹ L1B

XJUI TQMJUMFTT JOKFDUJPOT PS DPOTUBOU ĘPX 	ŴŻNMNJO¦Ŵ
 XJUI TQMJU JOKFDUJPOT 	TQMJU SBUJP
PG ŵų
 ćF WPMVNF PG JOKFDUJPOT XBT Ŵ ϪM
5BCMF ŵŴ (BT DISPNBUPHSBQIZ UFNQFSBUVSF QSPHSBNT
.FUIPE *OKFDUPS 5 *OJUJBM PWFO 5 3BNQ TQFFE 'JOBM PWFO 5
¡$ ¡$ ¡$NJO¦Ŵ ¡$
$   GPS 	ŴŸNJO
  
$   GPS 	ųŸNJO
   GPS 	ŴNJO

$   GPS 	ŴNJO
   GPS 	ŴŸNJO

5BCMF ŵŴ TIPXT UIF UFNQFSBUVSF TFUUJOHT GPS UIF WBSJPVT BOBMZUFT 1FOUBOF BOE
ƀƂ "OBMZUJD QSPDFEVSFT ƃƁ
IFYBOF SFBDUJPO XFSF BOBMZTFE XJUI NFUIPE $Ź IFQUBOF BOE PDUBOF SFBDUJPO XJUI
NFUIPE $Ż BOE EPEFDBOF SFBDUJPOT XJUI NFUIPE $Ŵŵ %FUFDUPS UFNQFSBUVSF XBT
NBJOUBJOFE BU Ŷųų ¡$
6TJOH QFBL BSFB NFBTVSFNFOUT RVBOUJĕDBUJPO PG BOBMZUFT XBT BDIJFWFE XJUI FY
UFSOBM TUBOEBSET TQBOOJOH UIF SBOHF PG TBNQMF DPODFOUSBUJPOT "MM SFQPSUFE DPODFO
USBUJPOT BSF JO SFMBUJPO UP UIF BRVFPVT SFBDUJPO WPMVNF &YFNQMBSZ TUBOEBSE DVSWFT
BOE FYUSBDUJPO FďDJFODJFT DBO CF GPVOE JO TFDUJPO #Ŵ
ĀĂĀ )JHI QSFTTVSF MJRVJE DISPNBUPHSBQIZ
(MVDPTF BOE BDFUBUF DPODFOUSBUJPOT JO BRVFPVT TBNQMFT XFSF EFUFSNJOFE VTJOH)1-$
$FOUSJGVHFE 	ŴŶ ųųų SQN ŴųNJO
 BOE BDJEJĕFE 	Ÿų ϪM PG ŴųNPM M¦Ŵ )Ŷ10ŷ
 BRVFPVT
TBNQMFT XFSF JOKFDUFE 	ŵŸ ϪM
 PO B%JPOFY 4VNNJU PSćFSNP 4DJFOUJĕD6MUJNBUF Ŷųųų
TZTUFN FRVJQQFE XJUI BO "NJOFY )19Żź) DPMVNO 	ŶųųNN ¨ źŻNN #JP3BE
64"
 BU Źų ¡$ )1-$ BOBMZTJT XBT DBSSJFE PVU XJUI B NPCJMF QIBTF PG ŵųNNPM M¦Ŵ
)ŵ40ŷ JO ŴųųNM M¦Ŵ BDFUPOJUSJMF BU BO JTPDSBUJD ĘPX PG ųŷNMNJO¦Ŵ
(MVDPTF XBT EFUFDUFE XJUI B SFGSBDUJWF JOEFY EFUFDUPS 	3*ŴųŴ 4IPEFY PS 3F
GSBDUP.BY Ÿŵų ćFSNP 4DJFOUJĕD
 TFU BU ŸŸ ¡$ BDFUBUF XBT EFUFDUFE PO B VMUSBWJPMFU
EFUFDUPS 	67 Ŵźų6 %JPOFY
 BU ŵŴų ON
"MM BOBMZUFT XFSF RVBOUJĕFE VTJOH FYUFSOBM TUBOEBSET VTJOH QFBL IFJHIU NFBTVSF
NFOUT PO B $ISPNFMFPO źŵ EBUB TZTUFN &YFNQMBSZ TUBOEBSE DVSWFT BOE SFQSPEVDJC
JMJUZ PG JOKFDUJPOT DBO CF GPVOE JO TFDUJPO #ŵ
ĀĂā Q)NFBTVSFNFOU
'PS Q) NFBTVSFNFOUT B DPNCJOBUJPO NJDSPFMFDUSPEF JO B OFFEMF IPVTJOH XBT VTFE
	.*ŷŴŴ
 	.JDSPFMFDUSPEFT *OD 64"
8IFO DPOOFDUFE UP B.FUUMFS5PMFEP Q)NFUFS
	.1ŵŵų .FUUMFS5PMFEP 64"
 UIJT XBT VTFE UP NFBTVSF Q) PG TNBMM WPMVNF .81
TBNQMFT BęFS DMBSJĕDBUJPO BU ŴŶ ųųų SQN GPS ŴųNJO
ƀƃ 3FQSPEVDJCJMJUZ ƃƂ
ĀĂĂ 4BNQMJOH
4BNQMJOH GSPN.81XBT SPVUJOFMZ EPOF VTJOH B TBDSJĕDJBM BQQSPBDI ćVT XIFO QFS
GPSNJOH UJNF DPVSTF FYQFSJNFOUT PS FOEQPJOU FYQFSJNFOUT SBUIFS UIBO UBLJOH TNBMM
TBNQMFT GSPN POF XFMM PWFS UIF EVSBUJPO PG UIF FYQFSJNFOU DPNQMFUF XFMM DPOUFOUT
XFSF TBNQMFE GPS FBDI UJNF QPJOU ćVT XIFO UBLJOH NVMUJQMF TBNQMFT UIFTF SFQSFT
FOU JOEFQFOEFOU FYQFSJNFOUBM BOE BOBMZUJDBM SFQMJDBUFT *O DIBQUFS Ŷ TBNQMJOH GSPN
TFBMFE .81 XBT GSFRVFOUMZ EPOF CZ QJFSDJOH UIF DPWFS XJUI B OFFEMF 	5FSVNP /FP
MVT //ŵųźų4 TIPSU CFWFM ŴŻŸ¡
 BOE SFNPWJOH TBNQMFT GSPN B XFMM XJUI B TZSJOHF UP
BWPJE PQFOJOH UIF DPWFS "ęFS SFNPWJOH GSPN B XFMM UIF TBNQMF XBT USBOTGFSSFE UP
BO &QQFOEPSG UVCF BOE QSFQBSFE BT EFTDSJCFE BCPWF
*O ĕHVSFT PS UBCMFT UIF OVNCFS PG JOEFQFOEFOU TBNQMFT 	O
 BSF SFQPSUFE UPHFUIFS
XJUI UIF TUBOEBSE EFWJBUJPO 	4%
 XIFSF SFQMJDBUFT XFSF SVO
Āă 3FQSPEVDJCJMJUZ
5P NBJOUBJO SFQSPEVDJCJMJUZ WPMVNFUSJD QJQFUUJOH PG PSHBOJD TPMWFOUT PS WJTDPVT TPMV
UJPOT XBT QFSGPSNFE VTJOH QPTJUJWF EJTQMBDFNFOU QJQFUUFT 	3FQFUNBO (JMTPO 6,

XIFSFWFS QPTTJCMF
ĀĄ 4UBUJTUJDBM BOBMZTJT
4UBUJTUJDBM BOBMZTFT BOE WJTVBMJTBUJPO PG EBUB XFSF QFSGPSNFE VTJOH UIF 0SJHJO1SP ŵųŴŹ
TPęXBSF QBDLBHF 	0SJHJO-BC $PSQ 64"
 ćFTF JODMVEF EFTDSJQUJWF TUBUJTUJDT SFHSFT
TJPO BOBMZTJT BOE "/07" DBMDVMBUJPOT
$IBQUFS ā
%FWFMPQNFOU PG B NJDSPXFMM QMBUGPSN GPS
CJQIBTJD XIPMFDFMM CJPDBUBMZTJT
āÿ *OUSPEVDUJPO
"RVFPVTPSHBOJD UXPMJRVJE QIBTF TZTUFNT IBWF MPOH CFFO FNQMPZFE JO CJPQSPDFTTFT
UP TVQQMZ PSHBOJD TVCTUSBUFT BTXFMM BT FYUSBDU JOIJCJUPSZ PS UPYJD QSPEVDUT CBDL JOUP UIF
BVYJMJBSZ PSHBOJD QIBTF 	8JUIPMU FU BM Ŵżżų 8PPEMFZ FU BM ŵųųŻ %BGPF BOE %BVHVMJT
ŵųŴŶ
 )PXFWFS EFTQJUF SFDFOU BEWBODFT OVNFSPVT DIBMMFOHFT SFNBJO UP BDIJFWF JO
EVTUSJBMMZ DPNQFUJUJWF TQBDF UJNF ZJFMET BOE QSPEVDU UJUFST GPS CJPPYJEBUJPOT 	4DISFXF
FU BM ŵųŴŶ
 5P JNQSPWF PO UIJT UIF BCJMJUZ UP SBQJEMZ TDSFFO CJPDPOWFSTJPO SFBDUJPOT
GPS DIBSBDUFSJTBUJPO BOE PQUJNJTBUJPO JT PG NBKPS JNQPSUBODF JO CJPDBUBMZTU TFMFDUJPO
BOE QSPDFTT EFWFMPQNFOU 	#BCPP FU BM ŵųŴŵ /FVCBVFS FU BM ŵųŴŶ
 4UVEJFT BU DPO
WFOUJPOBM MBC TDBMF BSF UJNF DPOTVNJOH BOE MBCPVS JOUFOTJWF XJUI MPX FYQFSJNFOUBM
UISPVHIQVU *O SFDFOU ZFBST B SBOHF PG TPQIJTUJDBUFE TDBMFEPXO TZTUFNT 	ŴųNM

IBWF FNFSHFE XJUI OFX NPOJUPSJOH BOE DPOUSPM TUSBUFHJFT UP BDDFMFSBUF DPOWFOUJPOBM
CJPQSPDFTT EFWFMPQNFOU 	-BUUFSNBOO BOE #àDIT ŵųŴŸ
 )PXFWFS SFTFBSDI JT BMNPTU
FYDMVTJWFMZ GPDVTFE PO BRVFPVT TJOHMFQIBTF TZTUFNT SBUIFS UIBO NPSF DPNQMFY OPO
DPOWFOUJPOBM NFEJB ćF GFBTJCJMJUZ PG QBSBMMFM NJDSPXFMM TZTUFNT UP DIBSBDUFSJTF BOE
TDBMFVQ UXPMJRVJE QIBTF XIPMFDFMM CJPDPOWFSTJPOT IBT QSFWJPVTMZ CFFO TIPXO GPS
MPOHFS DIBJO BMLBOF TVCTUSBUFT 	(SBOU FU BM ŵųŴŵ
 BOE TJUPTUFSPM 	.BSRVFT FU BM ŵųŴų

Ɓſ *OUSPEVDUJPO ƃƄ
" SBOHF PG TUVEJFT VTFE PUIFS NJDSPTDBMF BQQSPBDIFT TVDI BT &QQFOEPSG UVCFT XJUI
B XPSLJOH WPMVNF PG ųŸNM 	4DIFQT FU BM ŵųŴŴ
 PS TFBMFE HMBTT TDSFX DBQ WJBMT 	/PE
BUF ,VCPUB BOE .JTBXB ŵųųŹ #PSEFBVY FU BM ŵųŴŴ (VEJNJODIJ FU BM ŵųŴŵ 0MBPGF
FU BM ŵųŴŶ
 	UPUBM WPMVNF SBOHJOH GSPN ŴŵNM UP ŷųNM XJUI ŴNM UP ŸNM MJRVJE QIBTF

ćJT GSFRVFOU VTF PG OPOTUBOEBSEJTFE UPPMT NBLFT NFUIPE USBOTGFS EJďDVMU BOE SF
EVDFT UIF BCJMJUZ UP SVO SFBDUJPOT JO QBSBMMFM XIJMTU SFEVDJOH NBOVBM IBOEMJOH ćJT
DPNQMJDBUFT SPVUJOF VTF BOE JT QSPOF UP JOUSPEVDJOH WBSJBCJMJUZ VMUJNBUFMZ IJOEFSJOH
BEPQUJPO PG IJHIUISPVHIQVU NFUIPET GPS CJPDBUBMZTJT JO OPODPOWFOUJPOBM NFEJB
'VSUIFS OP TUVEJFT SFQPSU UIF TVDDFTTGVM BQQMJDBUJPO PG IJHIMZ WPMBUJMF PSHBOJD
TVCTUSBUFT JO UXPMJRVJE QIBTF NJDSPTDBMF TDSFFOJOH TZTUFNT 4FWFSBM GBDUPST NBZ CF
SFTQPOTJCMF GPS UIF EJďDVMUJFT FODPVOUFSFE XIFO TDBMJOHEPXO UXPQIBTF TZTUFNT
4UVEJFT SFDPHOJTF UIF EJďDVMUJFT PG WPMBUJMF PSHBOJD QIBTFT BU NJDSPTDBMF SFRVJSJOH
UJHIUMZ DBQQFE WFTTFMT UP DPOUSPM FWBQPSBUJPO 	.BSRVFT FU BM ŵųųż #BCPP FU BM ŵųŴŵ

*O BEEJUJPO FJUIFS UIF FYUSBDUJPO PG DPNQPVOET GSPN DPNNPOMZ VTFE MBCPSBUPSZ
QMBTUJDT PS UIF MPTT PG WPMBUJMFT DBO CF B TPVSDF PG WBSJBCJMJUZ .BSRVFT FU BM 	ŵųųź
 SF
QPSUFE VOJEFOUJĕFE DPNQPVOET JO SFBDUJPOT GSPN JOUFSBDUJPOT PG QMBUF NBUFSJBM XJUI
PSHBOJD TPMWFOUT XIFSFBT )FJOJH FU BM 	ŵųŴų
 SFQPSUFE UIF BETPSQUJPO PG BOBMZUFT POUP
UIF QMBUF NBUFSJBM BOE FYUSBDUJPO PG QMBTUJDJTFST GSPN QPMZQSPQZMFOF SFTVMUJOH JO QPPS
SFDPWFSBCJMJUZ BOE SFQSPEVDJCJMJUZ 'VSUIFS UIFZ GPVOE UIBU FWFO HMBTTDPBUFE QMBUFT TF
MFDUJWFMZ BETPSC MJQPQIJMJD QSPEVDUT SFTVMUJOH JO QPPS SFDPWFSBCJMJUZ BOE SFQSPEVDJCJM
JUZ JO TVCTFRVFOU BOBMZTJT 4JNJMBSMZ NBOZ PG UIF PQUJDBM POMJOFNFBTVSJOH UFDIOJRVFT
VTFE JO TDBMFEPXO TFUVQT BSF JODPNQBUJCMF XJUI PSHBOJD TPMWFOUT EJNJOJTIJOH UIF VTF
GVMOFTT BOE BQQMJDBCJMJUZ PG UIFTF TZTUFNT 	3BNFTI FU BM ŵųŴŸ
 ćJT JT JO BEEJUJPO UP
GSFRVFOUMZ SFQPSUFE MPDBUJPO CJBT JO NJDSPXFMM QMBUFT 	.81T
 EVF UP FWBQPSBUJPO PS
UFNQFSBUVSF HSBEJFOUT JO DPNNFSDJBM .81 TZTUFNT 	(SPTDI FU BM ŵųŴŹ

%FTQJUF UIF TJHOJĕDBOU OFHBUJWF FDPOPNJD JNQBDU BTTPDJBUFE XJUI MPX SFQSPEV
DJCJMJUZ 	'SFFENBO $PDLCVSO BOE 4JNDPF ŵųŴŸ
 UIFSF BSF POMZ GFX TUVEJFT UIBU SF
Ɓƀ .BUFSJBMT BOE NFUIPET ƃƅ
QPSU UIF QSBDUJDBCJMJUZ BOE SFQSPEVDJCJMJUZ PG TUBOEBSEJTFE TDBMFEPXO NJDSPXFMM TZT
UFNT GPS DPNQMFY BQQMJDBUJPOT JO JOEVTUSJBM CJPUFDIOPMPHZ SFTFBSDI JOWPMWJOH OPO
DPOWFOUJPOBM NFEJB
ćJT DIBQUFS JOWFTUJHBUFT UIF TVJUBCJMJUZ PG QPMZNFS NJDSPXFMM QMBUFT GPS IJHI
UISPVHIQVU FYQFSJNFOUT PO CJPPYJEBUJPOT PG IJHIMZ WPMBUJMF BMLBOFT BOE QSPQPTFT B
TJNQMF SPCVTU BOE SFMJBCMF NJDSPXFMM QMBUGPSN TQFDJĕDBMMZ DVTUPNJTFE GPS VTF XJUI
UIPTF 1BSUJDVMBS BUUFOUJPO XBT QBJE UP NBUFSJBM DPNQBUJCJMJUZ FWBQPSBUJPO BOE SFMJBC
JMJUZ FYFNQMBSJMZ VTJOH UIF XIPMFDFMM ϵPYZGVODUJPOBMJTBUJPO PG BMJQIBUJD BMLBOFT CZ
"ML#(5 JO B UXPMJRVJE QIBTF TZTUFN
āĀ .BUFSJBMT BOENFUIPET
āĀÿ .FEJB DPNQPTJUJPO
"MM CJPDPOWFSTJPO NFEJB PS CVČFST DPOUBJOFE 5SJUPO 9Ŵųų 	4JHNB"MESJDI 6,
 BU
ŴNM M¦Ŵ
āĀĀ "OBMZUJD QSPDFEVSFT
0YZHFO NFBTVSFNFOUT
)FBETQBDF PYZHFO MFWFMT JO TFBMFE NJDSPXFMM QMBUF 	.81
 XFMMT XFSF EFUFSNJOFE VT
JOH B /5)14UŴ OFFEMF NPVOUFE PQUJDBM PYZHFO TFOTPS DPOOFDUFE UP B 59Ŷ MJHIU FNJU
UJOH EJPEF BOE QIPUPEFUFDUPS WJB B QPMZNFS PQUJDBM ĕCSF 	BMM 1SF4FOT (FSNBOZ
 0YZ
HFO MFWFMT XFSF SFDPSEFE VTJOH UIF 0YZ7JFX 59Źųŵ TPęXBSF 	1SF4FOT (FSNBOZ

ćF TFOTPS XBT DBMJCSBUFE BU ų BOE Ŵųų BJS TBUVSBUJPO JO B TUSFBN PG OJUSPHFO BOE
DPNQSFTTFE BJS SFTQFDUJWFMZ ćF TFOTPS DBMJCSBUJPO XBT SPVUJOFMZ WFSJĕFE XJUI B UFTU
HBT 	PYZHFO JO OJUSPHFO
 UP XJUIJO Ŵ PG UIF DFSUJĕFE WBMVF BOE IBT B SFQPSUFE SF
TQPOTF UJNF PG U T
Ɓƀ .BUFSJBMT BOE NFUIPET ƃƆ
0YZHFO EFQMFUJPO NFUIPE
5P NJNJD UIF PYZHFO DPOTVNQUJPO CZ NJDSPCJBM DFMMT BOE CJPDPOWFSTJPO BOE UFTU MFBL
UJHIUOFTT PG TFBMFE QMBUFT UIF SFBDUJPO PG TPEJVN TVMQIJUF UP TPEJVN TVMQIBUF DBUBMZTFE
CZ $P	/0Ŷ
ŵ XBT VTFE 	)FSNBOO FU BM ŵųųŴ
 *O UIFTF SFBDUJPOT OP PSHBOJD QIBTF XBT
QSFTFOU
ŴźNM PG B GSFTIMZ QSFQBSFE Ŷų H M¦Ŵ /Bŵ40Ŷ TPMVUJPO XFSF BEEFE UP FBDI XFMM
ŵŸ ϪM PG B Ŵ H M¦Ŵ $P	/0Ŷ
ŵ DBUBMZTU TPMVUJPO JO ųŸNPM M¦Ŵ )/0Ŷ XBT USBOTGFSSFE UP
UIF /Bŵ40Ŷ TPMVUJPO JO FBDI XFMM TIPSUMZ CFGPSF TFBMJOH UIF QMBUF UIF TUBSU PG UIF FY
QFSJNFOU #BTFE PO UIF TUPJDIJPNFUSJD FRVBUJPO UIF UIFPSFUJDBM PYZHFO SFRVJSFNFOU
PG UIF SFBDUJPO JT ŵųŵ ϪNPM 	&RVBUJPO ŶŴ
 ćVT UIF PYZHFO DPOTVNQUJPO DBQBDJUZ
PG UIF TPMVUJPO JO FBDI XFMM XBT ȵŵų NPSF UIBO QSFTFOU JO UIF XFMM IFBETQBDF 	TFF
"QQFOEJY $
 ćJT XBT EPOF UP FOTVSF DPNQMFUFMZ PYZHFO GSFF XFMMT BU UIF TUBSU PG UIF
FYQFSJNFOU BMMPXJOH GPS BOZ BEEJUJPOBM EJTTPMWFE PYZHFO BOE PYJEBUJPO PG /Bŵ40Ŷ CF
GPSF UIF QMBUF XBT TFBMFE 0YZHFO JOĘVY JO UIF IFBETQBDF XBT UIFO NFBTVSFE VTJOH
UIF PQUJDBM PYZHFO TFOTPS
-JRVJE DISPNBUPHSBQIZ NBTT TQFDUSPNFUSZ
#JPDPOWFSTJPO QSPEVDU DPODFOUSBUJPOT JO TFDUJPO ŶŶŷ XFSF EFUFSNJOFE VTJOH B MJRVJE
DISPNBUPHSBQIZ NBTT TQFDUSPNFUSZ 	-$.4
 NFUIPE
3FBDUJPOT XFSF TUPQQFE CZ BEEJUJPO PG źNM ųŻųNMNM¦Ŵ BDFUPOJUSJMF XJUI ŴNM M¦Ŵ
GPSNJD BDJE UP FBDI XFMM ćF MJRVJE XBT USBOTGFS JOUP B UVCF WPSUFYFE BOE DFOUSJGVHFE
	ŴŶ ųųų SQN ŸNJO
 ćF TVQFSOBUBOU XBT EJMVUFE JO ųŻųNMNM¦Ŵ BDFUPOJUSJMF XJUI
ŴNM M¦Ŵ GPSNJD BDJE BT SFRVJSFE
-JRVJE DISPNBUPHSBQIZ TFQBSBUJPO XBT DBSSJFE PVU PO B "HJMFOU ŴŵŹų )1-$
FRVJQQFE XJUI B ,JOFUFY $ŴŻ DPMVNO 	ŴųųNN ¨ ŵŴNN DPMVNO EJNFOTJPOT ŵŹ ϪN
QBSUJDMF TJ[F Ŵųų¯ QPSF TJ[F
 	1IFOPNFOFY "TDIBČFOCVSH
 BOE ,SVE,BUDIFS 6MUSB
)1-$ QSFDPMVNO ĕMUFS 	ųŸ ϪN ĕMUFS EFQUI ŷ ϪN JOUFSOBM EJBNFUFS
 	1IFOPNFOFY
Ɓƀ .BUFSJBMT BOE NFUIPET ƃƇ
"TDIBČFOCVSH
 ćF JOKFDUJPO WPMVNF XBT ųź ϪM UIF DPMVNO UFNQFSBUVSF XBT TFU BU
Ÿų ¡$ XJUI B NPCJMF QIBTF ĘPX SBUF BU ųŹNMNJO¦Ŵ ćF NPCJMF QIBTF DPOTJTUFE PG
&MVFOU " 	ŴNM M¦Ŵ BRVFPVT GPSNJD BDJE
 BOE &MVFOU # 	ųŻųNMNM¦Ŵ BDFUPOJUSJMF XJUI
ŴNM M¦Ŵ GPSNJD BDJE
 (SBEJFOU FMVUJPO BDDPSEJOH UP 5BCMF ŶŴ XBT VTFE
5BCMF ŶŴ (SBEJFOU FMVUJPO GPS MJRVJE DISPNBUPHSBQIZoNBTT TQFDUSPNFUSZ NFUIPE
5JNF &MVFOU " &MVFOU #
NJO  
  
  
  
  
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'PS NBTT TQFDUSPNFUSZ BO "HJMFOU ŹŷŴų USJQMF RVBESVQPMF TZTUFN XBT VTFE XJUI
FMFDUSPTQSBZ JPOJTBUJPO JO QPTJUJWF JPO NPEF (BT UFNQFSBUVSF XBT TFU BU ŵŻų ¡$ HBT
ĘPX SBUF BU ŴŴ MNJO¦Ŵ OFCVMJTFS QSFTTVSF BU Ÿų QTJ BOE DBQJMMBSZ WPMUBHF BU ŷųųų7
2VBOUJĕDBUJPO PG BOBMZUFT XBT BDIJFWFE XJUI FYUFSOBM TUBOEBSET TQBOOJOH UIF SBOHF PG
TBNQMF DPODFOUSBUJPOT XJUI UIF JOTUSVNFOU FJUIFS JO TFMFDUFEJPONPOJUPSJOH 	4*.

PSNVMUJQMFSFBDUJPONPOJUPSJOH 	.3.
NPEF GPS EFUFDUJPO "MM SFQPSUFE DPODFOUSB
UJPOT BSF JO SFMBUJPO UP UIF BRVFPVT SFBDUJPO WPMVNF
āĀā %FTJHO PG &YQFSJNFOUT
$PNQVUFS BJEFE TUBUJTUJDBM EFTJHO BOE BOBMZTJT PG FYQFSJNFOUT XBT DBSSJFE PVU XJUI
%FTJHO&YQFSU Ż 	4UBU&BTF 64"
 " SFTQPOTF TVSGBDF NFUIPEPMPHZ XBT VTFE UP HBJO
EFUBJMFE VOEFSTUBOEJOH PG HMVDPTF BOE DFMM DPODFOUSBUJPO BOE XFMM ĕMM WPMVNF PO Ŵ
EPEFDBOPM BOE EPEFDBOPJD BDJE ZJFMET ćF ĕMM WPMVNF PG B XFMM EFOPUFT UIF UPUBM
WPMVNF PG UIF MJRVJE JODMVEJOH BRVFPVT BOE PSHBOJD QIBTFT .JOJNVN BOE NBY
JNVN MFWFMT GPS CPUI GBDUPST XFSF DIPTFO CBTFE PO JOJUJBMMZ DPMMFDUFE EBUB BOE QSFWJPVT
VOEFSTUBOEJOH PG UIF TZTUFN ćF OVNCFS BOE WBMVF PG UIF SFNBJOJOH MFWFMT XFSF EF
ƁƁ 3FTVMUT BOE EJTDVTTJPO Ƅž
UFSNJOFE CZ BO *70QUJNBM BMHPSJUIN UP NJOJNJTF UIF BWFSBHF WBSJBODF PG QSFEJDUFE
SFTQPOTFT UISPVHIPVU UIF EFTJHO TQBDF 	5BCMF Ŷŵ
 ćF GBDUPST XFSF WBSJFE JO B UPUBM
PG ŷŻ FYQFSJNFOUT PWFS TFWFO MFWFMT FBDI FYQFSJNFOUT XFSF FWFOMZ TQMJU JO UXP CMPDLT
5BCMF Ŷŵ %FTDSJQUJPO PG GBDUPST BOE MFWFMT GPS DIBSBDUFSJTBUJPO 34. TUVEZ
-FWFMT
'BDUPS &ČFDU -PX )JHI 5PUBM OVNCFS
$FMM EFOTJUZ 	H%$8 M¦Ŵ

*OUFOTJUZ PG CJPDPOWFSTJPO
0YZHFO DPOTVNQUJPO   
(MVDPTF 	H M¦Ŵ
 $BSCPO TPVSDF GPS /"%) SFHFOFSBUJPO   
'JMM WPMVNF 	ϪM
 3BUJP PG HBTFPVT UP MJRVJE QIBTF   
/FYU NVMUJQMF MJOFBS SFHSFTTJPO XBT VTFE UP NPEFM UIF SFMBUJPOTIJQ CFUXFFO UIF
GBDUPS BOE SFTQPOTF EBUB %BUB XBT USBOTGPSNFE BT SFRVJSFE GPMMPXJOH UIF TPęXBSFT
SFDPNNFOEBUJPOT 5P UIBU FOE MFBTU TRVBSF SFHSFTTJPO BOBMZTJT XBT QFSGPSNFE UP
ĕU DVCJD SFTQPOTF TVSGBDF NPEFMT GPS FBDI SFTQPOTF NJOJNJTJOH UIF TVN PG TRVBSFT
PG SFTJEVBMT "OBMZTJT PG WBSJBODF 	"/07"
 XBT QFSGPSNFE UP WBMJEBUF UIF NPEFMT
JO UFSNT PG ĕU BOE QSFEJDUJWF QPXFS BOE UFTU UIF TJHOJĕDBODF PG UIF NPEFM BT XFMM BT
FBDI GBDUPS JO UIF NPEFM 'PS UIJT UIF 'WBMVF XBT EFUFSNJOFE CZ EJWJEJOH UIF NFBO
TRVBSFT PG UIF SFHSFTTJPO CZ UIF SFTJEVBM NFBO TRVBSF BOE UIF BTTPDJBUFE QWBMVF XBT
DBMDVMBUFE "MM QSFTFOUFE NPEFMT BSF TJHOJĕDBOU 	Q  
 'VSUIFS EJBHOPTUJDT
SFWFBMFE OP PVUMJFST JO UIF EBUB BOE SFTQPOTF TVSGBDF QMPUT XFSF TVCTFRVFOUMZ VTFE GPS
NPEFM JOUFSQSFUBUJPO
āā 3FTVMUT BOE EJTDVTTJPO
āāÿ 7BSJBCJMJUZ JO NJDSPXFMM QMBUFT
.BUFSJBM DPNQBUJCJMJUZ
*OJUJBMMZ JU XBT OPUFE UIBU TUBOEBSE UIJDLXBMMFE QPMZQSPQZMFOF 	11
 QMBUFT XFSF QSPOF
UP EJTDPMPVSBUJPO BęFS MPOHUFSNVTF 4VCTFRVFOU JOWFTUJHBUJPO TIPXFE UIBU FTQFDJBMMZ
TIPSUDIBJO TVCTUSBUFT TVDI BT QFOUBOF SFTVMU JO DPOTJEFSBCMF TPęFOJOH BOE TXFMMJOH PG
ƁƁ 3FTVMUT BOE EJTDVTTJPO Ƅſ
11 QMBUFT MFBEJOH UP EFGPSNBUJPO PG UIF QMBUF 8JUI JODSFBTJOH DIBJO MFOHUI TVCTUSBUFT
TVDI BT EPEFDBOF TFFN UP IBWF NVDI SFEVDFE FČFDUT PO 11 "MUFSOBUJWF NBUFSJBMT PG
DPOTUSVDUJPO XFSF DPOTJEFSFE JO PSEFS UP BWPJE BOZ QFSNFBUJPO PS TPSQUJPO JOUFSBD
UJPOT PG TVCTUSBUF PS QSPEVDUT XJUI UIF QMBUF NBUFSJBM 6MUJNBUFMZ WJSHJO QPMZUFUSB
ĘVPSPFUIZMFOF 	15'&
 XBT JOWFTUJHBUFE BT B SFMBUJWFMZ FBTZ UP GBCSJDBUF BOE SFVTBCMF
BMUFSOBUJWF 0UIFS NBUFSJBMT TVDI BT HMBTT XFSF OPU DPOTJEFSFE EVF UP UIF EJďDVMUZ PG
GBCSJDBUJOH DPNQMFY XFMM HFPNFUSJFT BT XFMM BT JUT TVTDFQUJCJMJUZ UP NFDIBOJDBM EBN
BHF ŵŷ EFFQ TRVBSF XFMM 	ŵŷ%48
 QMBUFT XFSF NBDIJOFE GSPN 15'& B NBUFSJBM UIBU
QSPWJEFT DIFNJDBM JOFSUOFTT PWFS B XJEF SBOHF PG DPOEJUJPOT XIJMTU PČFSJOH UIF PQUJPO
UP CF NJMMFE JOUP UIF EFTJSFE TIBQF 	TVCTFDUJPO ŵŶŴ

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'JHVSF ŶŴ 4VCTUSBUF MPTT PG OBMLBOFT GSPN TFBMFE PS PQFO 15'& 	B
 BOE 11 	C
 QMBUFT ĕMMFE
XJUI Ÿųų ϪM BMLBOF QFS XFMM BęFS ŵŷ I BU Ŷź ¡$ BOE ŵŸų SQN $Ÿ ĕMMFE JO DPME SPPN BU ŷ ¡$
'JHVSF ŶŴ TIPXT UIF MPTT PG BMLBOF TVCTUSBUFT GSPN .81T NBOVGBDUVSFE GSPN
15'& PS 11 "T DBO CF TFFO GSPN 'JHVSF ŶŴC EFTQJUF TFBMJOH B 11 QMBUF TMJHIU TVCTUSBUF
MPTT XBT NFBTVSBCMF FWFO GPS IJHIFS CPJMJOH TVCTUSBUFT PWFS ŵŷ I XIFSFBT JO UIF 15'&
QMBUF OP MPTT PDDVSSFEXJUI PDUBOF BOE EPEFDBOF 	'JHVSF ŶŴB
 0OMZ JO DBTF PG QFOUBOF
B MPTT PG ŻŸ PDDVSSFE JO UIF 15'& QMBUF $POWFSTFMZ JO BO PQFO QMBUF DPNQMFUF MPTT
PG MPXFS CPJMJOH OBMLBOFT XBT FYQFDUFE BOE SFDPSEFE GSPN 15'& QMBUFT XIFSFBT ŴŻ
PG PDUBOF XBT SFUBJOFE CZ XFJHIU JO WJTJCMZ ESZ 11 QMBUFT ćVT JU JT TVHHFTUFE UIBU UIF
SFEVDFE FWBQPSBUJPO PG PDUBOF GSPN UIF PQFO 11 QMBUF JT EVF UP B QSPQPSUJPO PG UIF
ƁƁ 3FTVMUT BOE EJTDVTTJPO Ƅƀ
BMLBOF CFJOH BCTPSCFE BOE USBQQFE JO UIF QPMZNFS SFUBSEJOH PS QSFWFOUJOH DPNQMFUF
FWBQPSBUJPO *OUFSFTUJOHMZ JO DBTF PG EPEFDBOF UIFSF XBT UXFMWF UJNFTNPSF MPTT GSPN
UIF PQFO 11 QMBUF UIBO UIF 15'& QMBUF )FSF UIF QFSNFBUJPO BDSPTT UIF 11 DPVME
JODSFBTF UIF FČFDUJWF TVSGBDF BSFB BDSPTT XIJDI UIF BMLBOF DBO FWBQPSBUF SFTVMUJOH JO
IJHIFS FWBQPSBUJPO SBUFT UIBO JO UIF 15'& QMBUF
.PSFPWFS UIF SVCCFS TFBM PG UIF %VFU[ PQFO DPWFS TZTUFN JT VOTVJUBCMF GPS PS
HBOJD TPMWFOUT *U XBT GPVOE UIBU B QPSUJPO PG TIPSU DIBJO TVCTUSBUF UIBU FWBQPSBUFT
GSPN B QMBUF JT BCTPSCFE JOUP UIF DPWFS NBUFSJBM *O DBTF PG PDUBOF JU XBT GPVOE UIBU
UIF XFJHIU PG UIF MJE JODMVEJOH UIF SVCCFS TFBM JODSFBTFE JO XFJHIU CZ ŷ UP Ÿ ćJT
XBT BUUSJCVUFE UP BO BCTPSQUJPO PG PDUBOF CZ UIF SVCCFS TFBM "U UIF TBNF UJNF UIF TFBM
NBUFSJBM TUBSUT TXFMMJOH QPUFOUJBMMZ SFTUSJDUJOH UIF IPMFT GPS BFSBUJPO BOE SFEVDJOH SF
QSPEVDJCJMJUZ *O GBDU JO DBTF PG EPEFDBOF JO 11 QMBUFT WJTVBM JOTQFDUJPO BęFS UIF ŵŷ I
QFSJPE SFWFBMFE OPOVOJGPSN FWBQPSBUJPO BDSPTT UIF QMBUF ćJT FČFDU JT IJHIMZ EF
QFOEFOU PO BMLBOF DIBJO MFOHUI 8JUI QFOUBOF PS EPEFDBOF OP WJTJCMF TXFMMJOH PS
XFJHIU JODSFBTF PG UIF PQFO MJENBUFSJBM XBT OPUFE 4JNJMBSMZ UP UIF MJENBUFSJBM TFBMFE
11 QMBUFT TIPXFE WJTJCMF TXFMMJOH BOE XBMM EFGPSNBUJPO XIFO FYQPTFE UP QFOUBOF BOE
PDUBOF
ćF TVQFSJPS QSPQFSUJFT PG 15'& QMBUFT BSF MJLFMZ EVF UP UIF DIFNJDBM JOFSUOFTT
PG 15'& BT XFMM BT JUT HFOFSBMMZ WFSZ MPX TVSGBDF BEIFTJPO PS BETPSQUJWF GPSDFT ćF
MBUUFS SFTVMU JO 15'& OPU POMZ CFJOH IZESPQIPCJD CVU BMTP MJQPQIPCJD *O DPOUSBTU
QPMZQSPQZMFOF JT IZESPQIPCJD CVU MJQPQIJMJD ćJT MFBET UP GVSUIFS CFOFĕUT PG 15'&
XFSF DPNQMFUF SFNPWBM PG TBNQMFT GSPN B XFMM JT QPTTJCMF EVF UP UIF FOUJSF TBNQMF
BDDVNVMBUJOH BU UIF MPXFTU QPJOU PG UIF QZSBNJEBM CPUUPN *O DPOUSBTU JO B 11 QMBUF
UIF PSHBOJD QIBTF DPBUT UIF JOTJEF PG B XFMM NBLJOH JU EJďDVMU GPS TBNQMF SFNPWBM
XJUIPVU JO TJUV TBNQMF FYUSBDUJPO
%FTQJUF UIF IZESPQIPCJDJUZ PG 11 BOE 15'& %PJH FU BM 	ŵųųŸ
 TIPXFE UIBU TVS
GBDUBOUT JO DPNNPO BRVFPVT GFSNFOUBUJPO NFEJB TUJMM FOBCMF XFUUJOH PG TVSGBDFT PG
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƄƁ
UIFTF NBUFSJBMT UP B TJNJMBS FYUFOU ćJT JT QBSUJDVMBSMZ JNQPSUBOU GPS PYZHFO NBTT
USBOTGFS 	#àDIT FU BM ŵųųź
 )FJOJH FU BM 	ŵųŴų
 SFQPSUFE UIF EFUFDUJPO PG QMBTUJDJTFST
JO TBNQMFT FYUSBDUFE GSPN11QMBUFT XJUI DZDMPIFYBOF ćF11 PS 15'& QMBUFT XFSF OPU
UFTUFE GPS FYUSBDUBCMFT PS MFBDIBCMFT UIBU NBZ DPOUBNJOBUF UIF CJPDPOWFSTJPO )PX
FWFS UIF WJSHJO 15'& VTFE JT IJHIMZ VOMJLFMZ UP DPOUBNJOBUF UIF TBNQMFT EVF UP UIF
JOFSUOFTT PG UIF NBUFSJBM
ćF PCTFSWFE FČFDUT NBLF 15'& B CFUUFS DIPJDF XIFO VTJOH BMLBOF TVCTUSBUFT GPS
CJPPYJEBUJPOT JO NJDSPXFMM QMBUFT $PNQBSFE UP 11 VTJOH 15'& BWPJET JOUFSBDUJPOT
PG PSHBOJD TVCTUSBUFT XJUI UIF QPMZNFS .81 UIVT QPUFOUJBMMZ BWPJEJOH
t XFMMUPXFMM DBSSZPWFS PG PSHBOJD TVCTUSBUFT CZ QFSNFBUJPO
t SFEVDUJPO JO TVCTUSBUF DPODFOUSBUJPO CZ QFSNFBUJPO PS BCTPSQUJPO BOE
t MFBDIJOH PG DPNQPVOET GSPN QPMZNFS
0SHBOJD QIBTF FWBQPSBUJPO
" GVSUIFS DPNQMJDBUJPO FODPVOUFSFE XJUI TIPSUDIBJO BMLBOF TVCTUSBUFT BOE QSPEVDUT
JT UIFJS IJHI WBQPVS QSFTTVSF ćJT SFTVMUT JO FYDFTTJWF FWBQPSBUJPO XIFO VTFE JO BO
PQFO TZTUFN VTJOH B QMBUF DPWFS 	'JHVSF ŶŴ
 %FTQJUF UIJT 4DIMFQàU[ BOE #àDIT 	ŵųŴŷ

TVDDFTTGVMMZ PQUJNJTFE UIJT %VFU[ DPWFS UP BMMPX UIF CJPPYJEBUJPO PG FUIBOPM UP BDFUJD
BDJE XIJMTU NJOJNJTJOH FWBQPSBUJPO PG UIF PSHBOJD MJRVJET UP Ÿ )PXFWFS XJUI UIF
FWBQPSBUJPO PG PDUBOF BT IJHI BT Ÿų ϪM I¦Ŵ JO ŵŷ 11.81T TFBMFEXJUI UIF DPOWFOUJPOBM
DPWFS 	(SBOU FU BM ŵųŴŵ
 B EJČFSFOU NFBTVSF UIBU BWPJET FTDBQF PG WFSZ WPMBUJMF TVC
TUSBUFT BOE QSPEVDUT JT SFRVJSFE GPS UIJT TDSFFOJOH UPPM 4PNF DPNNFSDJBMMZ BWBJMBCMF
EFTJHOT BJNFE BU QBSBMMFM QSPDFTT EFWFMPQNFOU JO UIF DIFNJDBM JOEVTUSZ VTF SFĘVY DPO
EFOTJOH BU TNBMM TDBMF UP DPOUSPM FWBQPSBUJPO 	;JOTTFS (FSNBOZ BOE)&-(SPVQ 6,

)PXFWFS UIFTF TPMVUJPOT PQFSBUF FYDMVTJWFMZ XJUI SPVOE HMBTT ĘBTL BOE BU UIFJS TNBM
MFTU WPMVNFT 	ȵŴųNM
 QSPWJEF OP FYUFSOBM NJYJOH "T QSFWJPVTMZ GPVOE GPS TIBLFO
.81T B TRVBSF XFMM HFPNFUSZ XJUI QZSBNJEBM CPUUPN QSPWJEFT TBUJTGBDUPSZ NJYJOH
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƄƂ
BOE PYZHFO USBOTGFS GPS BRVFPVT NFEJB EVF UP UIF CBĒJOH FČFDU PG UIF QFSQFOEJDV
MBS XBMMT BOE UIF IJHI TVSGBDF BSFB UP WPMVNF SBUJP 	%VFU[ BOE 8JUIPMU ŵųųŷ *TMBN FU
BM ŵųųź
 ćVT UIF SFMBUJWFMZ MBSHF WPMVNFT PG UIF DPNNFSDJBMMZ BWBJMBCMF TZTUFNT BOE
UIFJS MJLFMZ JOGFSJPS NJYJOH SFOEFS UIFN VOTVJUBCMF GPS UIF IFUFSPHFOFPVT NJYUVSFT PG
UXPQIBTF XIPMFDFMM CJPDBUBMZTJT
*OTUFBE B TJNQMF QMBUF TFBM XBT JOWFTUJHBUFE UIBU BMMPXT MFBLUJHIU DMPTVSF PG
QMBUFT UP QSFWFOU FWBQPSBUJPO PG PSHBOJD TVCTUSBUFT ćJT LFFQT UIF HFPNFUSZ PG UIF
QSFWJPVTMZ EFWFMPQFE TZTUFN GPS MPOHFS DIBJO BMLBOF TVCTUSBUFT 	(SBOU ŵųŴŵ
 4JODF
UIF OFX TZTUFN JT QMBOOFE UP DPQF XJUI FWFO MPXFS CPJMJOH TVCTUSBUFT TVDI BT QFOUBOF
	CPJMJOH QPJOU ŶŹ ¡$
 B TJNQMF QMBUF DMPTVSF XBT JOWFTUJHBUFE UIBU BMMPXT TFBMJOH UIF
QMBUF FOUJSFMZ ćF UFTUFE TFBM DPOTJTUT PG UISFF MBZFST BO BMVNJOJVN TFBMJOH ĕMN JT
NPVOUFE PO B CVUZM SVCCFS TIFFU CBDLFE CZ B TIFFU PG TJMJDPOF GPBN ćF MBZFST XFSF
BTTFNCMFE JOUP B TUBJOMFTT TUFFM IPMEFS BOE QSFTTFE POUP UIF QMBUF CZ ĕYJOH UIF IPMEFS
BOE .81 CFUXFFO UXP BMVNJOJVN QMBUFT 	'JHVSF Ŷŵ

Foam
Sealing lm
Support
'JHVSF Ŷŵ 4DIFNBUJD DSPTTTFDUJPO PG NJDSPXFMM QMBUF XJUI TFBMJOH MBZFST QSFTTVSF JT BQQMJFE
VOJGPSNMZ BT JOEJDBUFE CZ BSSPXT
*OJUJBMMZ UIF UJHIUOFTT BOE VOJGPSNJUZ PG UIF TFBM XBT UFTUFE VTJOH B OFFEMF NPVO
UFE PYZHFO QSPCF UPHFUIFS XJUI BO PYZHFO RVFODIJOH /Bŵ40Ŷ TPMVUJPO 	TFDUJPO Ŷŵŵ

ćF PYJEBUJPO UP TPEJVN TVMQIBUF DBUBMZTFE CZ $P	/0Ŷ
ŵ 	&RVBUJPO ŶŴ
 XBT VTFE UP
NJNJD UIF PYZHFO DPOTVNQUJPO PG NJDSPCJBM DFMMT BOE CJPDPOWFSTJPO 	)FSNBOO FU
BM ŵųųŴ
 ćF TPMVUJPO BEEFE UP FBDI XFMM IBE BO PYZHFO RVFODIJOH DBQBDJUZ ȵŵų
PWFS UIF UIFPSFUJDBM XFMM DPOUFOU ćF MJNJUFE DBQBDJUZ NFBOU UIBU BęFS UIF JOJUJBM PYZ
HFO JT SFNPWFE GSPN UIF BUNPTQIFSF BOZ JOĘVY PWFS UIF ŷŻ I QFSJPE XPVME CF NFBT
VSFE
ƁƁ 3FTVMUT BOE EJTDVTTJPO Ƅƃ
/B40  0
$P)/0* /B40 	ŶŴ

'JHVSF ŶŶ TIPXT UIBU BO BEFRVBUFMZ VOJGPSN EJTUSJCVUJPO PG PYZHFO JOHSFTT DBO
CF BDIJFWFE PWFS ŷŻ I JOUP B TFBMFE QMBUF ćF ĕHVSF TIPXT FYFNQMBSZ SFTVMUT GSPN B
TJOHMF QMBUF BOE XJUI WFSZ MJUUMF PYZHFO JOHSFTT PWFSBMM JU EFNPOTUSBUFT UIF BCJMJUZ PG
UIF DMBNQ UP TFBM UIF QMBUF
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'JHVSF ŶŶ 0YZHFO JOHSFTT JO JOEJWJEVBM XFMMT PG B ŵŷ EFFQ TRVBSF XFMM 15'& QMBUF ĕMMFE XJUI
ŴźNM PG /Bŵ40Ŷ UP QSPWJEF PYZHFO GSFF DPOEJUJPOT JOJUJBMMZ PG B 15'& QMBUF TFBMFE XJUI DMBNQ
FOEQPJOU NFBTVSFNFOUT BęFS ŷŻ I BU Ŷź ¡$ ŵŸų SQN VTJOH B 1SF4FOT OFFEMF NPVOUFE TFOTPS
)PXFWFS B CJPPYJEBUJPO SFBDUJPO DBSSJFE PVU XJUI HSPXJOH DFMMT SFWFBMFE BO PYZ
HFO MJNJUBUJPO XIFO DPNQBSFE UP BO PQFO QMBUF 	'JHVSF ŶŷB
 8IFO DPNQBSJOH UIF
NBKPS QSPEVDU EPEFDBOPJD BDJE PG B EPEFDBOF CJPPYJEBUJPO GSPN BO PQFO BOE B
TFBMFE QMBUF GPVS UJNFT MPXFS PWFSBMM QSPEVDU ZJFMET XFSF SFDPSEFE BęFS B Ŷų I QFSJPE
JO UIF TFBMFE QMBUF EFTQJUF WFSZ HPPE TJNJMBSJUZ PWFS UIF JOJUJBM ŷ I ćJT EFWJBUJPO DP
JODJEFT XJUI B SBQJEMZ EFDSFBTJOH PYZHFO DPODFOUSBUJPO 	Ŵų BU Ź I
 JO TFBMFE XFMMT
#BTFE PO UIJT JOGPSNBUJPO JU XBT IZQPUIFTJTFE UIBU TFBMJOH QMBUFT XPVME SFTVMU JO PYZ
HFO MJNJUBUJPO XIFO VTJOH HSPXJOH DFMMT GPS IJHIZJFME CJPDPOWFSTJPOT TVDI BT UIF
EPEFDBOF PYJEBUJPO
*O CPUI PQFO BOE TFBMFE QMBUFT UIF JOJUJBM HMVDPTF 	Ŵų H M¦Ŵ
 JT SBQJEMZ VTFE VQ BęFS
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƄƄ
UIF ĕSTU ż I BOE BFSPCJD PWFSĘPX NFUBCPMJTN SFTVMUT JO IJHI BDFUBUF DPODFOUSBUJPOT
BęFS Ŵŵ I 	'JHVSF ŶŷC
 )PXFWFS POMZ UIF DFMMT JO UIF OPO PYZHFO MJNJUFE DPOEJUJPO
TVCTFRVFOUMZ NFUBCPMJTF UIF BDFUBUF DPNQMFUFMZ *O DBTF PG SFBDUJPOT JO TFBMFE QMBUFT
OP PYZHFO JT BWBJMBCMF GPS UIF DFMMT UP GVSUIFS NFUBCPMJTF UIF BDFUBUF $PODVSSFOUMZ UIF
Q) JO SFBDUJPOT JO UIF TFBMFE QMBUFT ESPQT BOE EPFT OPU SFDPWFS UP UIF TBNF MFWFM BT JO
UIF PQFO QMBUFT
0 5 10 15 20 25 30
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4  C12 acid sealed
 C12 acid open
 Oxygen sealed
Time (h)
D
o
d
e
ca
n
o
ic
 a
ci
d
 (g
 l-
1
)
0
50
100
 O
xy
g
e
n
 (%
 a
ir
 s
at
u
ra
ti
o
n
)
	B

0 5 10 15 20 25 30
0
1
2
3
4
5
6
7
A
ce
ta
te
 (
g
 l-
1
) 
- 
p
H
Time (h)
 pH sealed
 pH open
 Acetate sealed
 Acetate open
	C

'JHVSF Ŷŷ #JPDPOWFSTJPO PG EPEFDBOF XJUI HSPXJOH & DPMJ DFMMT JO TFBMFE BOE PQFO 15'&
.81T 	TFF TVCTFDUJPO ŵŶŴ
 XJUI ŴNM HSPXUI NFEJB ųŴNM JOPDVMVN ųŴNM EPEFDBOF BU
Ŷź ¡$ BOE ŵŸų SQN #JPDPOWFSTJPO BDJE QSPEVDU BOE SFNBJOJOH PYZHFO JO XFMMT 	B
 BOE NFUB
CPMJD QSPĕMF 	C
 O   4%
*O PSEFS UP FOTVSF OPOMJNJUJOH DPOEJUJPOT JO TFBMFE QMBUFT TFWFSBM PQUJPOT XFSF
TVCTFRVFOUMZ JOWFTUJHBUFE *OJUJBMMZ UIF SBUJP PG BWBJMBCMF HBTFPVT IFBETQBDF WPMVNF
UP MJRVJE QIBTF WPMVNF XBT JODSFBTFE CZ MPXFSJOH ĕMM WPMVNFT JO PSEFS UP JODSFBTF
BWBJMBCMF PYZHFO 4FDPOEMZ B TIJę UP NFUBCPMJDBMMZ BDUJWF TUBUJPOBSZ DFMMT TVTQFOEFE
JO CVČFS XBT QSPKFDUFE UP SFEVDF PYZHFO EFNBOE
āāĀ $IBSBDUFSJTBUJPO PG NJDSPXFMM QMBUGPSN GPS CJPPYJEBUJPOT
" EFTJHO PG FYQFSJNFOU 	%P&
 BQQSPBDI VTJOH SFTQPOTF TVSGBDF NFUIPEPMPHZ 	34.

XBT BEPQUFE UP TZTUFNBUJDBMMZ DIBSBDUFSJTF UIF JNQBDU PG TFBMJOH PO UIF CJPDPOWFS
TJPO BOE JEFOUJGZ PQUJNJTFE OPOMJNJUJOH DPOEJUJPOT 'PS UIFTF FYQFSJNFOUT NFUB
CPMJDBMMZ BDUJWF TUBUJPOBSZ DFMMT TVTQFOEFE JO B QIPTQIBUF CVČFS XFSF VTFE *O DPO
USBTU UP HSPXJOH DFMMT BDUJWF SFTUJOH DFMMT DBO NPSF FďDJFOUMZ FYQMPJU PYZHFO DBSCPO
ƁƁ 3FTVMUT BOE EJTDVTTJPO Ƅƅ
BOE FOFSHZ TPVSDFT GPS CJPDPOWFSTJPO JOTUFBE PG DPNQFUJOH XJUI CJPNBTT QSPEVD
UJPO 	+VMTJOH FU BM ŵųŴŴ
 /FWFSUIFMFTT SFTUJOH DFMMT BMTP TIPX SFEVDFE TUBCJMJUZ BOE
TFMGSFHFOFSBUJPO 'VSUIFS UIFTF FYQFSJNFOUT XFSF DBSSJFE PVU VTJOH EPEFDBOF BT TVC
TUSBUF EVF UP UIF PYZHFO TFOTPS CFJOH JODPNQBUJCMF XJUI TIPSUFS DIBJO BMLBOF TVC
TUSBUFT ćJT BMMPXFE NFBTVSFNFOUT OPU POMZ PG QSPEVDU DPODFOUSBUJPOT CVU BMTP PG
UIF SFNBJOJOH PYZHFO DPODFOUSBUJPO JO FBDI XFMM
"O 0QUJNBM EFTJHO XBT DIPTFO UP JODSFBTF UIF DPWFSBHF PG UIF EFTJHO TQBDF
BOE VUJMJTF UIF DBQBDJUZ PG UXP .81T ćSFF GBDUPST XFSF WBSJFE JO ŷŻ SVOT PWFS
TFWFO MFWFMT FBDI XJUI BMM TBNQMFT UBLFO BęFS ŵŷ I JODVCBUJPO BU Ŷų ¡$ BOE ŵŸų SQN
	5BCMF Ŷŵ
 *U XBT IZQPUIFTJTFE UIBU TFBMJOH QMBUFT XPVME SFTVMU JO PYZHFO MJNJUBUJPO
GPS IJHIZJFME CJPDPOWFSTJPOT TVDI BT UIF EPEFDBOF PYJEBUJPO $IBOHJOH DFMM DPODFO
USBUJPO BMMPXT DPOUSPM PWFS UIF JOUFOTJUZ PG UIF CJPDPOWFSTJPO IFODF BWPJE MJNJUJOH
DPOEJUJPOT FTQFDJBMMZ JO UFSNT PG PYZHFO BWBJMBCJMJUZ 'VSUIFS CZ SFEVDJOH UIF UPUBM ĕMM
WPMVNF UIF SBUJP PG BWBJMBCMF PYZHFO UP DVMUVSF JODSFBTFT UIVT BWPJEJOH MJNJUJOH DPOEJ
UJPOT ćF DPOUSPM PG HMVDPTF DPODFOUSBUJPO BMMPXT PQUJNJTBUJPO PG DPGBDUPS SFHFOFS
BUJPO BOE BWPJET DBUBCPMJUF SFQSFTTJPO EFQFOEJOH PO DFMM EFOTJUZ ćF NBKPS QSPEVDU
PG UIF SFBDUJPO EPEFDBOPJD BDJE XBT VTFE BT UIF NBJO SFTQPOTF JO UIFTF FYQFSJNFOUT
ćF EPEFDBOF TVCTUSBUF XBT TVQQMJFE BU ŵų PG UIF ĕMM WPMVNF
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'JHVSF ŶŸ 3FTQPOTF TVSGBDF QMPUT TIPXJOH UIF PG ĕMM WPMVNF 	ϪM
 BOE SFTUJOH DFMM EFOTJUZ
	H%$8 M¦Ŵ
 PO EPEFDBOPJD BDJE ZJFMET 	B
 BOE PYZHFO SFNBJOJOH JO B XFMM 	C
 BU Ÿ H M¦Ŵ HMVD
PTF BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƄƆ
%JTUJODU PQUJNB JO EPEFDBOPJD BDJE ZJFMET XFSF GPVOE GPS UIF DPNCJOBUJPO PG
GBDUPST (FOFSBMMZ DFMM EFOTJUZ IBT UIF MBSHFTU JNQBDU PO ĕOBM EPEFDBOPJD BDJE DPO
DFOUSBUJPO XJUI IJHIFTU ZJFMET BU BSPVOE ż H%$8 M¦Ŵ 	'JHVSF ŶŸB
 'JMM WPMVNF IBT POMZ
NPEFSBUF JNQBDU PO ZJFMET PWFS UIF SBOHF JOWFTUJHBUFE IFSF 'VSUIFS XJUI POMZ B TNBMM
JOĘVFODF PO ZJFME JU JT VOMJLFMZ UIBU DIBOHFT JO UIJT QBSBNFUFS ESBNBUJDBMMZ BMUFS UIF
ĘPX SFHJNF BOE NJYJOH JO UIF TIBLFO NJDSPXFMM
8IFO DPOTJEFSJOH UIF SFTJEVBM PYZHFO DPODFOUSBUJPO JU TFFNT DMFBS UIBU XJUI
IJHI DFMM DPODFOUSBUJPOT BOE IJHI ĕMM WPMVNFT PYZHFO DBO CFDPNF MJNJUJOH FTQFDJBMMZ
XJUI GVUVSF JNQSPWFNFOUT PG UIF CJPDBUBMZTU BOE JODSFBTFE ZJFMET 	'JHVSF ŶŸC
 *N
QPSUBOUMZ SFNBJOJOH PYZHFO JODSFBTFT DPOTJEFSBCMZ XJUI EFDSFBTJOH ĕMM WPMVNFT BOE
MPX DFMM DPODFOUSBUJPOT ćVT JU TFFNT CFOFĕDJBM UP SFEVDF ĕMM WPMVNFT UP B XPSL
BCMF MFWFM XIJMTU LFFQJOH CJPNBTT DPODFOUSBUJPOT JO B DFSUBJO SBOHF JO PSEFS UP BWPJE
MJNJUJOH DPOEJUJPOT
0QFSBUJOH XJOEPX
#BTFE PO UIF 34. TUVEZ UIF DPOEJUJPOT XFSF PQUJNJTFE UPXBSET JODSFBTJOH UIF UPUBM
QSPEVDU ZJFME BOE JODSFBTJOH UIF SFNBJOJOH PYZHFO MFWFM JO FBDI XFMM " DMFBS PQ
UJNVN DBO CF TFFO JO 'JHVSF ŶŹ BU Ÿŷ H M¦Ŵ JOJUJBM HMVDPTF Żź H%$8M DFMM EFOTJUZ BOE
ŶŵŻ ϪM ĕMM WPMVNF SFTVMUJOH JO ŴŵNNPM H¦Ŵ%$8 UPUBM QSPEVDU ZJFME źŹ SFNBJOJOH PYZ
HFO #BTFE PO UIJT JOGPSNBUJPO B XJOEPX PG PQFSBUJPO XBT EFĕOFE XJUI B NJOJNVN
ŴŴNNPM H¦Ŵ%$8 ZJFME BOE źų SFNBJOJOH PYZHFO GPS UIF UISFF QBSBNFUFST ćF ZFMMPX
BSFBT JO 'JHVSF Ŷź TIPX UIF DPNCJOBUJPOT PG DFMM EFOTJUZ XJUI HMVDPTF 	'JHVSF ŶźB

BOE DFMM EFOTJUZ XJUI ĕMM WPMVNF 	'JHVSF ŶźC
 UIBU NFFU UIF EFĕOFE NJOJNVN
ćVT DPOEJUJPOT GPS PQFSBUJPO PG UIF NJDSPXFMM TZTUFN XFSF EFĕOFE CZ SFEV
DJOH UPUBM ĕMM WPMVNF UP ŶŸų ϪM NBJOUBJOJOH HMVDPTF BU ŸŸ H M¦Ŵ BOE DFMM DPODFOUSBUJPO
BU Żź H M¦Ŵ ćFTF DPOEJUJPOT QSPWJEF TJHOJĕDBOU QSPEVDU MFWFMT XIJMTU FOTVSJOH OPO
MJNJUJOH DPOEJUJPOT JO UFSNT PG PYZHFO BOE PQUJNVN BNPVOUT PG HMVDPTF 6OEFS UIFTF
DPOEJUJPOT UIF CJPDPOWFSTJPO ZJFME IBT B UIFPSFUJDBM PYZHFO EFNBOE PG ŴŶų ϪNPM 	TFF
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƄƇ
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'JHVSF ŶŹ 3FTQPOTF TVSGBDF GPS HMVDPTF BOE DFMM DPODFOUSBUJPO PQUJNJTFE GPS NBYJNVN SF
NBJOJOH PYZHFO BOE UPUBM QSPEVDU ZJFME BU ŶŵŻ ϪM ĕMM WPMVNF BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN %F
TJSBCJMJUZ  Ŵ SFQSFTFOUT UIF NBYJNJTFE WBMVFT PG UPUBM QSPEVDU ZJFME BOE SFNBJOJOH PYZHFO
MFWFM CBTFE PO UIF 34. TUVEZ
"QQFOEJY $ GPS DBMDVMBUJPOT
 ćJT SFQSFTFOUT Ŵŷų PG UIF UIFPSFUJDBMMZ BWBJMBCMF PYZ
HFO JO UIF IFBETQBDF 4JNJMBSMZ ŴŻ ϪNPM HMVDPTF JT UIFPSFUJDBMMZ SFRVJSFE UP QSPWJEF
/"%) GPS UIF CJPDPOWFSTJPO SFQSFTFOUJOH ŴŹź PG UPUBM QSPWJEFE HMVDPTF 	TFF "Q
QFOEJY $
 ćJT DBMDVMBUJPO EPFT OPU JODMVEF BOZ GVSUIFS SFRVJSFNFOUT GPS DFMM NBJO
UFOBODF
)PXFWFS UIFSF JT B DIBODF PG MJNJUBUJPOT XIFO VTJOH UIJT QMBUGPSN GPS GVSUIFS
TUSBJO JNQSPWFNFOU XPSL TVDI BT FO[ZNF FOHJOFFSJOH UIBU PęFO TFFT NBKPS ZJFME JN
QSPWFNFOUT BOE DPOTFRVFOUMZ IJHIFS DPOTVNQUJPO PG PYZHFO BOE DBSCPO TPVSDFT "
GVSUIFS QPTTJCMF MJNJUBUJPO JT UIF SFEVDFE NBTT USBOTGFS SBUF PG PYZHFO JOUP UIF MJRVJE
QIBTF BT UIF PYZHFO JO UIF IFBETQBDF JT DPOTVNFE CZ UIF SFBDUJPO BOE DFMM NFUBCPM
JTN ćJT JT EVF UP B ESPQ JO UIF PYZHFO QBSUJBM QSFTTVSF BOE UIF UPUBM QSFTTVSF PG UIF
IFBETQBDF JO B TFBMFE XFMM )PXFWFS UIF MPX QFSDFOUBHF PG PYZHFO UIBU JT DPOTVNFE
SFEVDFT UIJT FČFDU 1PUFOUJBMMZ UIFTF MJNJUBUJPOT DBO CF GVSUIFS SFEVDFE CZ NFBTVSFT
TVDI BT ĘPPEJOH UIF QMBUF XJUI PYZHFO FOSJDIFE BJS CFGPSF TFBMJOH PS SFEVDJOH UIF DFMM
DPODFOUSBUJPO JO UIF CVČFS
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅž
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'JHVSF Ŷź 0QFSBUJOH XJOEPX GPS 	B
 HMVDPTF BOE DFMM XFJHIU BU ŶŵŻ ϪM ĕMM WPMVNF BOE 	C
 ĕMM
WPMVNF BOE DFMM XFJHIU BU Ÿŷ H M¦Ŵ HMVDPTF CBTFE PO 34. TUVEZ
'JHVSF ŶŻB BOE ŶŻD TIPX UJNF DPVSTF EBUB PWFS ŵŷ I GPS CJPDPOWFSTJPOT PG PDUBOF
BOE EPEFDBOF SFTQFDUJWFMZ BU UIF PQUJNJTFE DPOEJUJPOT JO TFBMFE QMBUFT 'VSUIFSNPSF
'JHVSF ŶŻC BOE ŶŻE BMMPX UIF DPNQBSJTPO PG CJPDPOWFSTJPO SFTVMUT UP PQFO QMBUFT
GPS UIF TBNF TVCTUSBUFT *O DBTF PG PDUBOF UIF DPNQBSJTPO PG TFBMFE UP PQFO QMBUFT
TIPXT SFEVDFE QSPEVDU DPODFOUSBUJPO BęFS ŵŷ I EFTQJUF JOJUJBM TJNJMBSJUZ &TQFDJBMMZ
UIF GBDU UIBU UIF PDUBOPJD BDJE 	CQ ŵŶź ¡$
 DPODFOUSBUJPO JT TJNJMBS PWFS UIF FOUJSF
ŵŷ I QFSJPE XIFSFBT UIF NPSF WPMBUJMF BMEFIZEF 	CQ ŴźŴ ¡$
 BOE BMDPIPM 	CQ ŴżŹ ¡$

QSPEVDUT BSF NVDI SFEVDFE BęFS Ŷ I NBLFT MPTT CZ FWBQPSBUJPO PG UIFTF QSPEVDUT UIF
NPTU MJLFMZ SFBTPO GPS UIF MPXFS DPODFOUSBUJPOT /PU POMZ EPFT FWBQPSBUJPO EJSFDUMZ
JOĘVFODF QSPEVDU DPODFOUSBUJPOT CVU BMTP JOEJSFDUMZ CZ JNQSPWJOH QSPDFTT DPOEJUJPOT
EVF UP SFEVDFE BNPVOUT PG UPYJD QSPEVDUT JO UIF SFBDUJPO ćVT UIF PQFO QMBUFT QSP
EVDFT SFTVMUT GPS WPMBUJMF TIPSU DIBJO BMLBOF QSPEVDUT UIBU BSF OPU SFQSFTFOUBUJWF PG UIF
BDUVBM SFBDUJPO DPOEJUJPOT BOE ZJFMET XIFO FWBQPSBUJPO JT DPOUSPMMFE ćF SFTVMUT GPS
UIF NVDI MFTT WPMBUJMF EPEFDBOF TVCTUSBUF PO UIF PUIFS IBOE TIPX HPPE TJNJMBSJUZ
CFUXFFO UIF UXP EJČFSFOU TFUVQT 	'JHVSF ŶŻ

'JHVSF Ŷż TIPXT UIF UJNF DPVSTF EBUB PWFS ŵŷ I GPS UIF TVDDFTTGVM IFYBOF CJPDPO
WFSTJPO ćF WFSZ IJHI WPMBUJMJUZ PG UIJT TVCTUSBUF BOE UIF SFTQFDUJWF QSPEVDUT SFTVMUT
JO OP NFBTVSBCMF CJPDPOWFSTJPO QSPEVDUT XIFO VTJOH BO PQFO 15'& QMBUF EVF UP FY
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅſ
0 5 10 15 20 25
0.0
0.1
0.2
0.3
0.4
0.5
C
o
n
ce
n
tr
at
io
n
 (g
 l-
1
)
Time (h)
 C8 aldehyde
 C8 alcohol
 C8 acid
	B

0 5 10 15 20 25
0.0
0.1
0.2
0.3
0.4
0.5
C
o
n
ce
n
tr
at
io
n
 (g
 l-
1
)
Time (h)
 C8 aldehyde
 C8 alcohol
 C8 acid
	C

0 5 10 15 20 25
0.0
0.5
1.0
1.5
2.0
2.5
C
o
n
ce
n
tr
at
io
n
 (g
 l-
1
)
Time (h)
 C12 aldehyde
 C12 alcohol
 C12 acid
	D

0 5 10 15 20 25
0.0
0.5
1.0
1.5
2.0
2.5
C
o
n
ce
n
tr
at
io
n
 (g
 l-
1
)
Time (h)
 C12 aldehyde
 C12 alcohol
 C12 acid
	E

'JHVSF ŶŻ #JPDPOWFSTJPO QSPEVDUT PG PDUBOF JO 	B
 TFBMFE BOE 	C
 PQFO 15'& QMBUFT BOE PG
EPEFDBOF JO 	D
 TFBMFE BOE 	E
 PQFO 15'& QMBUFT BU PQUJNJTFE DPOEJUJPOT PWFS ŵŷ I BU Ŷų ¡$
BOE ŵŸų SQN O   4%
DFTTJWF FWBQPSBUJPO
ćVT UIF DPNQBSJTPO PG PQFO UP TFBMFE QMBUFT JO DBTF PG UIF EPEFDBOF TIPXT OP
MJNJUBUJPO CZ UIF TFBM NBLJOH JUT VTF OPOPCMJHBUPSZ )PXFWFS JO DBTF PG UIF NPSF
WPMBUJMF PDUBOF BOE IFYBOF CJPDPOWFSTJPOT B TFBM JT SFRVJSFE UP DPOUBJO UIF WPMBUJMF
DPNQPOFOUT
-BTUMZ UIF PQUJNJTFE DPOEJUJPOT XFSF VTFE GPS B DPNQBSJTPO PG TFBMFE QMBUFT
NBEF GSPN 11 PS 15'& 5BCMF ŶŶ DPNQBSFT UIF BMDPIPM BOE BDJE QSPEVDU DPODFOUSB
UJPOT PG IFYBOF BOE PDUBOF CJPDPOWFSTJPOT BęFS ŵŷ I ćF SFTVMUT GSPN UIF 11 QMBUFT
TIPX DPOTJTUFOUMZ MPXFS QSPEVDU DPODFOUSBUJPOT DPNQBSFE UP UIF 15'& QMBUFT "M
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅƀ
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'JHVSF Ŷż #JPDPOWFSTJPO QSPEVDUT PG IFYBOF JO TFBMFE 15'& QMBUFT BU PQUJNJTFE DPOEJUJPOT
PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN O   4%
5BCMF ŶŶ $PNQBSJTPO PG CJPDPOWFSTJPO QSPEVDUT GPS 15'& BOE 11 QMBUFT GPS $Ź BOE $Ż TVC
TUSBUFT BU PQUJNJTFE DPOEJUJPOT BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN O  
4VCTUSBUF 1SPEVDU 1MBUF NBUFSJBM $PODFOUSBUJPO  4% 	H M¦ŴUPU

)FYBOF
)FYBOPM 11   15'&   
)FYBOPJD BDJE 11   15'&   
0DUBOF
0DUBOPM 11   15'&   
0DUBOPJD BDJE 11   15'&   
UIPVHI JU JT VODMFBS XIBU FČFDU JT SFTQPOTJCMF GPS UIJT TQFDJĕDBMMZ B DPNCJOBUJPO PG
UIF QFSNFBCJMJUZ PS BCTPSQUJWF QSPQFSUJFT PG UIF 11 NBUFSJBM 	TFDUJPO ŶŶŴ
 BT XFMM BT
UIF DIBOHF JO SFBDUJPO DPOEJUJPOT EVF UP UIF SFEVDUJPO JO UPYJD PSHBOJD DPODFOUSBUJPOT
JT MJLFMZ UP CF UIF DBVTF 5P BWPJE UBLJOH BOZ BETPSQUJPO FČFDUT JOUP BDDPVOU TBNQMJOH
XBT DBSSJFE PVU CZ QFSGPSNJOH TBNQMF FYUSBDUJPO EJSFDUMZ JO UIF QMBUF
āāā 1IBTF CFIBWJPVS
*O PSEFS UP JEFOUJGZ QIBTF CFIBWJPVS BOE NJYJOH PG UXPMJRVJE QIBTF SFBDUJPO NJY
UVSFT DFMMGSFF UXPMJRVJE QIBTF NFEJB XFSF TIBLFO XJUI B ŵŸNN UISPX JO USBOTQBS
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅƁ
FOU NJDSPXFMM NJNJDT BOE SFDPSEFE VTJOH B IJHI TQFFE DBNFSB 'JHVSF ŶŴų TIPXT UIF
BHJUBUFE UXPMJRVJE QIBTF NFEJB GPS CJPPYJEBUJPO PG PDUBOF BOE EPEFDBOF
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'JHVSF ŶŴų .JYJOH WJTVBMJTBUJPO PG UXPQIBTF CJPDPOWFSTJPO NFEJB JO XFMM NJNJD XJUI
PDUBOF BU 	B
 ŵŸų SQN 	C
 ŶŸų SQN XJUI PDUBOF XJUI ųŴ  5SJUPO 9Ŵųų BU 	D
 ŵŸų SQN 	E

ŶŸų SQN XJUI EPEFDBOF BU 	F
 ŵŸų SQN 	G
 ŶŸų SQN XJUI EPEFDBOF XJUI ųŴ  5SJUPO 9Ŵųų BU
	H
 ŵŸų SQN 	I
 ŶŸų SQN BMM BU Ŷų ¡$
ćF ĕHVSF TIPXT ESPQMFU GPSNBUJPO VQPO BEEJUJPO PG UIF TVSGBDUBOU 5SJUPO 9
Ŵųų TJNJMBS UP SFTVMUT GSPN (SBOU FU BM 	ŵųŴŵ
 XJUI EPEFDBOF 	'JHVSF ŶŴųE BOE ŶŴųI

ćF EFOTJUZ PG UIF DSFBUFE FNVMTJPO BQQFBST UP EFQFOE PO TIBLJOH TQFFE XJUI GFXFS
ESPQMFUT GPSNFE BU ŵŸų SQN 	'JHVSF ŶŴųD BOE ŶŴųH
 ćF BUUFNQU UP RVBOUJGZ QBSB
NFUFST TVDI BT ESPQMFU TJ[F UP NPSF BDDVSBUFMZ EFTDSJCF UIF JOUFSGBDJBM BSFB GPS NBTT
USBOTGFS BOE BT B QPUFOUJBM TDBMFVQ QBSBNFUFS 	TFF $VMM FU BM 	ŵųųŵ

 GBJMFE EVF UP IJHI
EFOTJUZ FNVMTJPO GPSNBUJPO PS UIF JOTVďDJFOU SFTPMVUJPO PG UIF SFDPSEJOH *U JT JNQPSU
BOU UP OPUF UIBU BU UIF NJDSPTDBMF UIF JOUFSGBDJBM BSFB UP WPMVNF SBUJP JT BMSFBEZ IJHIFS
DPNQBSFE UP MBSHF TDBMF TZTUFNT FWFO XJUIPVU FNVMTJPO GPSNBUJPO 0WFSBMM UIF SFT
VMUT DPOĕSN QSFWJPVT ĕOEJOHT UIBU 5SJUPO 9Ŵųų BEEJUJPO QSPNPUFT ESPQMFU GPSNBUJPO
BOE XJUI UIBU FNVMTJPO GPSNBUJPO DBO CF BDIJFWFE JO TIBLFO TRVBSF NJDSPXFMMT
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅƂ
āāĂ "TTFTTNFOU PG TZTUFN SFMJBCJMJUZ
*O PSEFS UP BTTFTT UIF SPCVTUOFTT PG UIF EFWFMPQFENJDSPXFMM TZTUFN SFQMJDBUF SFBDUJPOT
VOEFS UIF PQUJNJTFE DPOEJUJPOT XFSF SVO HSPVQFE BOE DPNQBSFE UP FBDI PUIFS VTJOH
UIF POFXBZ "/07" NFUIPE 'PS UIJT BOBMZTJT SBX HBT DISPNBUPHSBQI QFBL BSFB
WBMVFT 	Q"NJO
 PG BMDPIPM BOE BDJE QSPEVDUT GPS FBDI XFMM XFSF VTFE BT FYFNQMBSZ
SFTVMUT GPS B UZQJDBM SVO "MM EBUB QPJOUT XFSF VTFE BOE OP NPEJĕDBUJPOT XFSF NBEF UP
UIF EBUB "MM HSPVQ EBUB XBT WFSJĕFE UP CF OPSNBMMZ EJTUSJCVUFE BOE PG FRVBM WBSJBODF
5BCMF Ŷŷ 4UBUJTUJDBM QBSBNFUFST GSPN POFXBZ "/07"T DPNQBSJOH CJPDPOWFSTJPO QSPEVDU
RVBOUJUJFT PG UXP TFQBSBUF 15'& QMBUFT XJUI SFQMJDBUF CJPPYJEBUJPO PG FJUIFS PDUBOF PS EP
EFDBOF BOE DPFďDJFOU PG WBSJBUJPO 	$P7
 PG UIF ŵŷ SFQMJDBUF SFBDUJPOT JO TJOHMF QMBUF BęFS
ŵŷ I BU PQUJNJTFE DPOEJUJPOT Ŷų ¡$ ŵŸų SQN
7BSJBCMF 'TUBUJTUJD Q7BMVF $P7 	

0DUBOPM   
0DUBOPJD BDJE   
%PEFDBOPM   
%PEFDBOPJD BDJE   
5XP DPNQBSJTPOT XFSF NBEF 5BCMF Ŷŷ TIPXT UIF SFTVMUT GPS UXP UJNFT ŵŷ SFQMJD
BUF PDUBOF BOE EPEFDBOF PYJEBUJPOT CFUXFFO UXP QMBUFT BOE UIF DPFďDJFOU PG WBSJBUJPO
	$P7
 PG UIF ŵŷ SFQMJDBUF SFBDUJPOT JO B TJOHMF QMBUF 5BCMF ŶŸ DPNQBSFT SFQMJDBUFT GSPN
UIF ŴŹ FEHF XFMMT GBDJOH PVUTJEF UP UIF FJHIU JOTJEF XFMMT PG B TJOHMF QMBUF
5BCMF ŶŸ 4UBUJTUJDBM QBSBNFUFST GSPN POFXBZ "/07" DPNQBSJOH CJPDPOWFSTJPO QSPEVDU
RVBOUJUJFT JO FEHF XFMMT XJUI JOTJEF XFMMT PG B 15'& QMBUF SFQMJDBUF CJPPYJEBUJPO PG FJUIFS
PDUBOF PS EPEFDBOF BęFS ŵŷ I BU PQUJNJTFE DPOEJUJPOT Ŷų ¡$ ŵŸų SQN
7BSJBCMF 'TUBUJTUJD Q7BMVF
0DUBOPM  
0DUBOPJD BDJE  
%PEFDBOPM  
%PEFDBOPJD BDJE  
ćF POFXBZ "/07" BOBMZTFT TIPX UIBU UIF EFWJBUJPOT CFUXFFO SFQMJDBUFT XFSF
OPU TJHOJĕDBOU 	ћ  
 ćF $P7 TIPXT WFSZ MPX WBSJBUJPO PG SFTVMUT JO DBTF PG
UIF EPEFDBOF CJPDPOWFSTJPO 	Ÿŵ XJUI EPEFDBOPJD BDJE
 JO SFBDUJPOT XJUI PDUBOF
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅƃ
UIF WBSJBUJPO JT IJHIFS MJLFMZ EVF UP UIF NPSF WPMBUJMF SFBDUJPOT DPNQPVOET BOE MPXFS
DPODFOUSBUJPOT )PXFWFS UIF EFWJBUJPOT CFUXFFO SFQMJDBUFT BSF TUJMM OPU TJHOJĕDBOU
	ћ  
 *U OFFET UP CF DPOTJEFSFE UIBU UIF "/07" BOBMZTJT OPU POMZ DBQUVSFT
UIF WBSJBCJMJUZ EVF UP UIF DIBSBDUFSJTUJDT PG UIF NJDSPXFMM TFUVQ CVU BMTP UIF JOIFS
FOU WBSJBCJMJUZ PG UIF CJPMPHJDBM SFBDUJPO BOE UIF WBSJBCJMJUZ JOUSPEVDFE EVSJOH TBNQMF
IBOEMJOH BOE UIF ($ BOBMZTJT 0WFSBMM UIF FOUJSF QSPDFTT BOE NFUIPEPMPHZ TIPXT
HPPE SFQSPEVDJCJMJUZ
7JTVBMJTBUJPO PG UIF EBUB BT CPY QMPUT GPS PDUBOF 	'JHVSF ŶŴŴ
 BOE EPEFDBOF 	'JH
VSF ŶŴŵ
 TIPXT UIBU BQBSU GSPN B GFX PVUMJFST UIF EBUB QPJOUT BSF UJHIUMZ HSPVQFE
BSPVOE UIF NFEJBO BOE BSF OPSNBMMZ EJTUSJCVUFE ćJT SFEVDFT UIF MJLFMJIPPE PG BOZ
TZTUFNBUJD FSSPST BSF PDDVSSJOH VOEFUFDUFE TVDI BT QSPOPVODFE FEHF FČFDUT 0WFSBMM
UIF DPNCJOBUJPO PG JNQSPWFE NBUFSJBM DPNQBUJCJMJUZ BOE B VOJGPSN TFBM SFTVMU JO WFSZ
MPX WBSJBCJMJUZ JO SFTVMUT
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'JHVSF ŶŴŴ %JTUSJCVUJPO PG 	B
 ŴPDUBOPM BOE 	C
 PDUBOPJD BDJE SBX ($ BSFB DPVOUT JO SFQMJDBUF
PDUBOF CJPPYJEBUJPOT BęFS ŵŷ I JODVCBUJPO BU Ŷų ¡$ BOE ŵŸų SQN 'PS FBDI NJDSPXFMM QMBUF
UIF NFEJBO ĕSTU BOE UIJSE RVBSUJMF BOE OPSNBM EJTUSJCVUJPO BSF TIPXO
.FUIPE USBOTGFSJ
*O PSEFS UP GVSUIFS UFTU UIF SFMJBCJMJUZ BOE SPCVTUOFTT PG UIF EFWFMPQFE TZTUFN UIF
NFUIPE XBT USBOTGFSSFE UP BO JOEVTUSJBM MBCPSBUPSZ ćF GPDVT XBT PO FOTVSJOH FBTZ
J ćF IFMQ CZ &WPOJL $SFBWJT FTQFDJBMMZ CZ %S $ISJTUJBO (FISJOH UP DPMMFDU UIF FYQFSJNFOUBM EBUB
JO UIJT TFDUJPO JT HSBUFGVMMZ BDLOPXMFEHFE
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅƄ
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'JHVSF ŶŴŵ %JTUSJCVUJPO PG 	B
 ŴEPEFDBOPM BOE 	C
 EPEFDBOPJD BDJE SBX ($ BSFB DPVOUT JO
SFQMJDBUF EPEFDBOF CJPPYJEBUJPOT BęFS ŵŷ I JODVCBUJPO BU Ŷų ¡$ BOE ŵŸų SQN 'PS FBDI NJ
DSPXFMM QMBUF UIF NFEJBO ĕSTU BOE UIJSE RVBSUJMF BOE OPSNBM EJTUSJCVUJPO BSF TIPXO
USBOTGFSBCJMJUZ PG UIF NJDSPXFMM NFUIPEPMPHZ BOE IBSEXBSF XJUIPVU DPNQSPNJTJOH
SFQSPEVDJCJMJUZ EVF UP DIBOHFT JO PQFSBUJPOBM WBSJBCMFT TVDI BT UIF FYQFSJNFOUFS BOB
MZUJDBM NFUIPET BOE DPOTVNBCMFT 5P UIJT FOE SFQMJDBUF CJPDPOWFSTJPO SFBDUJPOT PG
EPEFDBOF XFSF SVO VTJOH "ML#(5CBTFE XIPMFDFMM CJPDBUBMZTUT VOEFS DPOEJUJPOT EF
UFSNJOFE JO TFDUJPO ŶŶŵ FYDFQU GPS VTJOH ŴŸ H M¦Ŵ HMVDPTF WBSZJOH DFMM DPODFOUSBUJPOT
BOE IPTU TUSBJOT " MJRVJE DISPNBUPHSBQIZ NBTT TQFDUSPNFUSZ NFUIPE XBT VTFE GPS
SFBDUJPO QSPEVDU EFUFDUJPO BOE RVBOUJĕDBUJPO 	TFDUJPO Ŷŵŵ

5BCMF ŶŹ %PEFDBOF CJPDPOWFSTJPO QSPEVDUT BęFS NFUIPE USBOTGFS VTJOH UIF & DPMJ (&$ŴŶź
Q(&Dŷźͅ+ CJPDBUBMZTU 1SPEVDU DPODFOUSBUJPOT BOE DPFďDJFOU PG WBSJBUJPO 	$P7
 PG SFQMJD
BUF SFBDUJPOT BęFS Ź I BOE ŵŸ I BU PQUJNJTFE DPOEJUJPOT XJUI ŵųųNM M¦Ŵ TVCTUSBUF FYDFQU GPS
ŴųŸ H M¦Ŵ ESZ DFMM XFJHIU BOE ŴŸ H M¦Ŵ HMVDPTF Ŷų ¡$ ŵŸų SQN O   4% OE o OPU EFUFSNJOFE
 o O  
1SPEVDU $PODFOUSBUJPO BU $P7 BUU  Ź I U  ŵŸ I U  Ź I U  ŵŸ I
H M¦Ŵ H M¦Ŵ  
%PEFDBOPM OE   OE 
%PEFDBOPJD BDJE      
)ZESPYZEPEFDBOPJD BDJE      
5BCMF ŶŹ TIPXT UIF BWFSBHF QSPEVDU GPSNBUJPO BOE $P7 PG SFQMJDBUF SFBDUJPOT
VTJOH UIF XIPMFDFMM CJPDBUBMZTU EFTDSJCFE JO TFDUJPO ŵŴ BU ŴųŸ H M¦Ŵ ESZ DFMM XFJHIU "
TFDPOE CBUDI PG SFBDUJPOT XBT SVO VTJOH B QSPQSJFUBSZ "ML#CBTFE & DPMJ CJPDBUBMZTU
ƁƁ 3FTVMUT BOE EJTDVTTJPO ƅƅ
BU ŴŶŴ H M¦Ŵ ESZ DFMM XFJHIU XJUI SFTVMUT TIPXO JO 5BCMF Ŷź ćF TUSBJO BOE EFUBJMT PG UIF
CJPDBUBMZUJDBMMZ BDUJWF FO[ZNF PG UIJT & DPMJ CJPDBUBMZTU BSF DPOĕEFOUJBM
5BCMF Ŷź %PEFDBOF CJPDPOWFSTJPO QSPEVDUT BęFS NFUIPE USBOTGFS VTJOH B QSPQSJFUBSZ
"ML#(5CBTFE & DPMJ CJPDBUBMZTU 1SPEVDU DPODFOUSBUJPOT BOE DPFďDJFOU PG WBSJBUJPO 	$P7

PG SFQMJDBUF SFBDUJPOT BęFS Ź I BOE ŵŷ I BU PQUJNJTFE DPOEJUJPOT XJUI ŵųųNM M¦Ŵ TVCTUSBUF FY
DFQU GPS ŴŶŴ H M¦Ŵ ESZ DFMM XFJHIU BOE ŴŸ H M¦Ŵ HMVDPTF Ŷų ¡$ ŵŸų SQN O   4% - o CFMPX
MPXFTU DBMJCSBUJPO TUBOEBSE 	ųŴNH M¦Ŵ

1SPEVDU $PODFOUSBUJPO BU $P7 BUU  Ź I U  ŵŸ I U  Ź I U  ŵŸ I
H M¦Ŵ H M¦Ŵ  
%PEFDBOPM -   o 
%PEFDBOPJD BDJE      
)ZESPYZEPEFDBOPJD BDJE      
ćF DPFďDJFOU PG WBSJBUJPO PG UIF DPMMFDUFE EBUB TIPXT WFSZ HPPE SFQSPEVDJCJMJUZ
CFUXFFO JOEJWJEVBM XFMMT XJUI $P7T GSFRVFOUMZ VOEFS Ÿ 0OMZ XJUI MPXFS DPODFO
USBUJPOT PG EPEFDBOF BOE ŴŵIZESPYZEPEFDBOPJD BDJE IJHIFS $P7T XFSF SFDPSEFE 	VQ
UP Ŵżż XJUI ŴŵIZESPYZEPEFDBOPJD BDJE
 ćF FYQFSJNFOUBM EJČFSFODFT JO HMVDPTF
BOE DFMM DPODFOUSBUJPONBLF JU EJďDVMU UP DPNQBSF SFQSPEVDJCJMJUZ PG BCTPMVUF QSPEVDU
DPODFOUSBUJPOT CFUXFFO FYQFSJNFOUT %FTQJUF UIJT UIF SFDPSEFE EPEFDBOPJD BDJE SFT
VMUT BSF WFSZ TJNJMBS UP QSFWJPVT SFTVMUT BOE ŴEPEFDBOPM SFTVMUT BSF XFMM XJUIJO BO
PSEFS PG NBHOJUVEF TVQQPSUJOH UIF SFMJBCJMJUZ DMBJNT PG UIF TZTUFN
ćJT NFUIPE USBOTGFS UFTU QSPWJEFT GVSUIFS FWJEFODF PG UIF SPCVTUOFTT BOE HPPE
SFMJBCJMJUZ PG UIF EFWFMPQFE TZTUFN .PSFPWFS JU DPOĕSNT UIF WBMJEJUZ PG UIF TBDSJĕDJBM
TBNQMJOH BQQSPBDI
*OUFSFTUJOHMZ UIF BMUFSOBUJWF BOBMZUJDBM NFUIPE BMMPXFE EFUFSNJOJOH UIF BNPVOU
PG CJGVODUJPOBM SFBDUJPO QSPEVDUT *O BEEJUJPO UP UIF ŴEPEFDBOPM BOE EPEFDBOPJD BDJE
QSPEVDU TJHOJĕDBOU BNPVOUT PG ŴŵIZESPYZEPEFDBOPJD BDJE BOE USBDF BNPVOUT 	MPX
NH M¦Ŵ
 PG ŴŴŵEPEFDBOFEJPM EPEFDBOFEJPJD BDJE BOE ŴŵPYPEPEFDBOPJD BDJE XFSF
GPVOE 	EBUB OPU TIPXO
 DPOĕSNJOH UIF BCJMJUZ PG UIF "ML#(5 FO[ZNF TZTUFN UP QSP
EVDF CJGVODUJPOBM QSPEVDUT
ƁƂ $PODMVTJPO ƅƆ
āĂ $PODMVTJPO
"MUIPVHI .81T IBWF CFFO TVDDFTTGVMMZ BQQMJFE UP UXPMJRVJE QIBTF TZTUFNT CFGPSF
UIF VTF PG IJHIMZ WPMBUJMF TIPSUDIBJO BMLBOFT XBT TIPXO UP CF QSPCMFNBUJD XJUI DVS
SFOU UPPMT 5P JNQSPWF NBUFSJBM DPNQBUJCJMJUZ XJUI UIF PSHBOJD QIBTF .81T NB
DIJOFE GSPN 15'& XFSF JOWFTUJHBUFE GPS UIFTF CJPDPOWFSTJPOT *O DPOUSBTU UP 11 UIF
OFX NBUFSJBM EPFT OPU TIPX BOZ JOUFSBDUJPO XJUI UIF MJRVJE QIBTFT BMMPXJOH SFMJBCMF
UJNF SFTPMWFE NPOJUPSJOH PG CJPDPOWFSTJPO QSPEVDUT *O DPNCJOBUJPO XJUI B TFBMJOH
DMBNQ OP TJHOJĕDBOU WBSJBCJMJUZ TVDI BT FEHF FČFDUT DPVME CF EFUFSNJOFE 	ћ  

XIJMTU DPOUBJOJOH FWFO IJHIMZ WPMBUJMF TVCTUSBUFT BOE QSPEVDUT
" TZTUFNBUJD TUBUJTUJDBM BQQSPBDI XBT BEPQUFE UP TIPX UIBU B MBSHF TQBDF PG UIF
FYQFSJNFOUBM DPOEJUJPOT SFTVMUT JO OPOMJNJUJOH DPOEJUJPOT XJUI PWFS źų PYZHFO MFę
BęFS B ŵŷ I CJPDPOWFSTJPO JO TFBMFE QMBUFT #Z SFEVDJOH ĕMM WPMVNF BOE LFFQJOH DFMM
EFOTJUZ XJUIJO B DFSUBJO SBOHF JU JT QPTTJCMF UP PQFSBUF JO PQUJNJTFE OPOMJNJUJOH DPO
EJUJPOT XJUI SFTQFDU UP PYZHFO BOE HMVDPTF TVQQMZ
3FQMJDBUF SFBDUJPOT TIPXFE WFSZ IJHI SFQSPEVDJCJMJUZ CFUXFFO XFMMT BOE QMBUFT
XJUI OP TJHOJĕDBOU FEHF FČFDUT GPVOE 4JNJMBSMZ EVSJOH NFUIPE USBOTGFS OP ESPQ JO
SFQSPEVDJCJMJUZ XBT TFFO SFJUFSBUJOH UIF SPCVTUOFTT BOE SFMJBCJMJUZ PG UIF TZTUFN
ćJT TJNQMF BOE SPCVTU .81 QSPUPDPM HSFBUMZ JNQSPWFT UIF FYQFSJNFOUBM
UISPVHIQVU BOE BDDFMFSBUFT UIF TDSFFOJOH QSPDFEVSFT GPS UXPMJRVJE QIBTF CJPDBUBMZUJD
TZTUFNT JO FBSMZ QSPDFTT EFWFMPQNFOU BOE DBUBMZTU TFMFDUJPO *U BMMPXT UIF SBQJE JOWFTU
JHBUJPO PG OVNFSPVT QBSBNFUFST TVDI BT IPTU TUSBJOT CJPDBUBMZTUT NFEJB TVCTUSBUFT
BOE QSPDFTT DPOEJUJPOT BT XFMM BT UIF JOUFSBDUJPOT CFUXFFO UIFTF ćF TJNQMJDJUZ BOE
SPCVTUOFTT PG UIJT UPPM SFTVMU JO B VTFS GSJFOEMZ TZTUFN GPS DIBSBDUFSJTJOH CJPDPOWFS
TJPOT JO OPODPOWFOUJPOBM NFEJB
$IBQUFS Ă
%FWFMPQNFOU PG B DPOUSPMMFE HMVDPTF
EFMJWFSZ TZTUFN GPS CJPPYJEBUJPOT JO
NJDSPXFMMT
Ăÿ *OUSPEVDUJPO
%VSJOH JOJUJBM IJHIUISPVHIQVU TDSFFOJOHT GPS TUSBJO TFMFDUJPO PS CJPDBUBMZTU JNQSPWF
NFOU DPOWFOUJPOBM CBUDI DPOEJUJPOT XJUI IJHI JOJUJBM OVUSJFOU DPODFOUSBUJPOT BSF
DPNNPOMZ VTFE ćJT JT FTQFDJBMMZ USVF GPSNJDSPTDBMF TZTUFNT TVDI BTNJDSPXFMM QMBUFT
BOE TIBLF ĘBTLT ćF IJHI JOJUJBM DBSCPO TPVSDF DPODFOUSBUJPOT DBO IBWF B SBOHF PG
BEWFSTF FČFDUT PO CJPQSPDFTT QSPEVDUJWJUZ TVDI BT DBSCPO DBUBCPMJUF SFQSFTTJPO IJHI
HSPXUI SBUFT MFBEJOH UP PYZHFO MJNJUBUJPOT BOE GPSNBUJPO PG PUIFS JOIJCJUPSZ NFUBCPM
JUFT 	3PKP ŵųŴųB 7BMHFQFB FU BM ŵųŴų
 4DBMFE EPXO TUJSSFE UBOL SFBDUPST PęFO IBWF
NPSF TPQIJTUJDBUFE QSPDFTT DPOUSPM PQUJPOT BMMPXJOH GFFEJOH TUSBUFHJFT )PXFWFS UIF
QVMTFE GFFEJOH DBO DBVTF UFNQPSBSZ TQJLFT JO TVCTUSBUF DPODFOUSBUJPO JNNFEJBUFMZ
BęFS BO BEEJUJPO BOE QPUFOUJBMMZ SFTVMU JO UFNQPSBSZ CBUDI FČFDUT
'VSUIFS JOUP EFWFMPQNFOU GFFEJOH TUSBUFHJFT XJUI DBSCPO TPVSDF MJNJUBUJPO UP
DPOUSPM HSPXUI SBUF BSF GSFRVFOUMZ QSFGFSSFE ćJT TUSBUFHZ VTVBMMZ BMMPXT IJHIFS
DFMM EFOTJUJFT BOE QSPEVDU ZJFMET 	+FVEF FU BM ŵųųŹ
 ćF EJTDSFQBODZ CFUXFFO JOJUJBM
TDSFFOJOH BOE MBUFS PQUJNJTBUJPO DPOEJUJPOT DBO MFBE UP NJTTFMFDUJPO PG TUSBJOT XJUI
QPPS QFSGPSNBODF JO QSPEVDUJPO DPOEJUJPOT 	8JMNJOH FU BM ŵųŴŷ
 &WFO UIPVHI GPS
Ƃſ *OUSPEVDUJPO Ɔž
B SFTUJOH DFMM QSPDFTT HSPXUI DPOUSPM JT OPU SFMFWBOU GPSNBUJPO PG JOIJCJUPSZ NFUBCPM
JUFT EVF UP SBQJE DBSCPO DBUBCPMJTN DBO TUJMM JNQBDU UIF CJPPYJEBUJPO PG BMLBOFT BOE
SFBDUJPO FďDJFODZ 	0MBPGF FU BM ŵųŴŶ
 .PSFPWFS TJNJMBS UP PYZHFO MJNJUJOH UIF "ML
#(5 SFBDUJPO JO PSEFS UP BWPJE UIF PWFSPYJEBUJPO 	(SBOU ŵųŴŵ
 JU JT IZQPUIFTJTFE UIBU
UISPVHI B DBSCPO MJNJUFE GFECBUDI DVMUVSF PWFSPYJEBUJPO UP UIF BDJE QSPEVDU NBZ CF
SFEVDFE *U XBT QSFWJPVTMZ TIPXO UIBU MJNJUFE BDDFTT UP UIF BMLBOF TVCTUSBUF DPOUSJC
VUFT TJHOJĕDBOUMZ UP UIF PWFSPYJEBUJPO UP UIF BDJE QSPEVDU 	4DISFXF FU BM ŵųŴŷ
 #Z
SFEVDJOH UIF SFBDUJPO SBUF UISPVHI DBSCPO MJNJUBUJPO JU NBZ CF QPTTJCMF UP SFBMJHO UIF
CBMBODF CFUXFFO BMLBOF TVCTUSBUF BDDFTT BOE SFBDUJPO SBUF UP SFEVDF UIF PWFSPYJEBUJPO
PG UIF ŴBMDPIPM QSPEVDU
5BCMF ŷŴ 0WFSWJFX PG EJČFSFOU TDBMFEPXO GFECBUDI JNQMFNFOUBUJPOT
.FUIPE %FUBJMT  $PNNFSDJBM QSPEVDUT 3FGFSFODFT
$POUSPMMFE
SFMFBTF
3FMFBTF PG DSZTUBMMJTFE OVUSJFOUT GSPN TJMJDPOF
NBUSJY FH 'FFE#FBE¥ GPS TIBLF ĘBTLT o 'FFE
1MBUF¥ JO .81 GPSNBU
+FVEF FU BM 	ŵųųŹ

BOE 4DIFJEMF
FU BM 	ŵųŴų

.JDSPĘVJEJD
TZTUFNT
.81 XJUI SFTFSWPJST BDUJWFQBTTJWF NJDSP
ĘVJEJD BEEJUJPO PG MJRVJE OVUSJFOU GFFE FH
#JP-FDUPS¥ 1SP 	ABWBJMBCMF JO ŵųŴŹ

'VOLF FU BM 	ŵųŴųB

BOE 8JMNJOH
FU BM 	ŵųŴŷ

&O[ZNBUJD
IZESPMZTJT
3FMFBTF PG HMVDPTF GSPN HFMMFE TUBSDI EFQPTJU
PS TPMVCMF QPMZTBDDIBSJEF CZ BO BNZMBTF FH
&O1SFTTP¥ BOE '*5 NFEJB
1BOVMB1FSÊMÊ
FU BM 	ŵųųŻ
 BOE
)FNNFSJDI 	ŵųŴŴ

4FWFSBM EJČFSFOU BQQSPBDIFT NJNJDLJOH GFECBUDI JNQMFNFOUBUJPOT JO TNBMM
TDBMF TIBLFO DVMUVSF IBWF CFFO EFUBJMFE JO UIF MJUFSBUVSF 5BCMF ŷŴ TIPXT UIFN EJWJEFE
JOUP UISFF HSPVQT 8IFSFBT UIF DPOUSPMMFE SFMFBTF BOE NJDSPĘVJEJD UFDIOJRVFT QPUFO
UJBMMZ BMMPX UIF BEEJUJPO PG B XJEF SBOHF PG OVUSJFOUT UIF BEEJUJPO CZ FO[ZNBUJD IZ
ESPMZTJT JT MJNJUFE UP QPMZTBDDIBSJEF IZESPMZTJT QSPEVDUT 4JNJMBSMZ UP UIF DPOUSPMMFE
SFMFBTF UIF FO[ZNBUJD IZESPMZTJT UFDIOJRVF JOJUJBMMZ SFMJFE PO B TPMJE QIBTF JO GPSN
PG B HFMMFE TUBSDI EFQPTJU 4PMVCJMJTFE QPMZTBDDIBSJEF JT UIFO FYQPTFE UP FO[ZNBUJD
IZESPMZTJT BOE HMVDPTF SFMFBTFE JO UIF MJRVJE QIBTF ćF SFMFBTF SBUF PG UIFTF TZTUFNT
DBO CF DPOUSPMMFE CZ WBSZJOH UIF FO[ZNF DPODFOUSBUJPO 4VCTFRVFOU JNQSPWFNFOUT
Ƃƀ .BUFSJBMT BOE NFUIPET Ɔſ
UP UIJT UFDIOJRVF IBWF BMMPXFE VTJOH GVMMZ TPMVCMF QPMZTBDDIBSJEFT 	,SBVTF FU BM ŵųŴų
(MB[ZSJOB FU BM ŵųŴŵ
 0OMZ UIFNJDSPĘVJEJD TZTUFNT XJUI UIF VTF PG NJDSPQVNQT BM
MPX BDUJWF QVMTFE GFFEJOH PG OVUSJFOUT BOE BMTP Q) DPOUSPM SFTVMUJOH JO B DPOUSPMMBCMF
BOE BEBQUBCMF OFBSDPOUJOVPVT SFMFBTF SBUF 	'VOLF FU BM ŵųŴųC
 *O DPOUSBTU UIF QBTT
JWF QSFTFU GFFE SBUF PG UIF PUIFS UXP PQUJPOT NBZ CF JOĘVFODFE CZ UIF HMVDPTF DPO
DFOUSBUJPO BOE Q) PG UIF MJRVJE QIBTF SFTVMUJOH JO WBSZJOH GFFE SBUFT UISPVHIPVU UIF
EVSBUJPO PG UIF SFBDUJPO .PSF JNQPSUBOUMZ UIF DPOUSPMMFE SFMFBTF BOE NJDSPĘVJEJD
TZTUFNT SFHVMBSMZ VTF 1%.4 JO UIFJS EFTJHO B NBUFSJBM UIBU JT MBSHFMZ JODPNQBUJCMF
XJUI BMLBOFT 	-FF 1BSL BOE 8IJUFTJEFT ŵųųŶ

$POTFRVFOUMZ UIJT DIBQUFS BJNT BU JNQMFNFOUJOH B DPOUSPMMFE HMVDPTF SFMFBTF
BQQSPBDI JO UIF QSFWJPVTMZ EFWFMPQFE NJDSPXFMM TZTUFN 	TFF DIBQUFS Ŷ
 *O PSEFS UP
MFWFSBHF UIF HPPE NBUFSJBM DPNQBUJCJMJUZ BOE SPCVTUOFTT PG UIF EFWFMPQFE TZTUFN BO
FO[ZNBUJD SFMFBTF UFDIOJRVF XBT JOWFTUJHBUFE
ĂĀ .BUFSJBMT BOENFUIPET
"MM NBUFSJBMT BOE NFUIPET BSF BT EFTDSJCFE JO DIBQUFS ŵ FYDFQU GPS UIF GPMMPXJOH JUFNT
ĂĀÿ #VòFS DPNQPTJUJPO
ćF CJPDPOWFSTJPO SFBDUJPO CVČFS GPS HMVDPTF GFECBUDI SFBDUJPOT DPOUBJOFE Ŵų H M¦Ŵ
NBMUPEFYUSJO XJUI ŷź EFYUSPTF FRVJWBMFOU 	$BUƇ ŷŴżŹźŵ 4JHNB"MESJDI 6,
 PS TPM
VCMF TUBSDI 	$BUƇ ŶŶŹŴŸ 4JHNB"MESJDI 6,
 " ŷų H M¦Ŵ TUPDL TPMVUJPO XBT QSFQBSFE
GPS FBDI ćF NBMUPEFYUSJO XBT TPMVCJMJTFE BOE TUFSJMF ĕMUFSFE XJUI B ųŵŵ ϪN CPUUMF
UPQ WBDVVN ĕMUFS ćF TUBSDI XBT TPMVCJMJTFE CZ TMPXMZ BEEJOH UP 30 XBUFS 	Żų ¡$

BOE TUJSSFE GPS ŶųNJO JNNFEJBUFMZ GPMMPXFE CZ TUFSJMJTBUJPO CZ BVUPDMBWJOH ćF TPMV
UJPOT XFSF VTFE GSFTI 'PS EPEFDBOF CJPDPOWFSTJPO UIF CVČFS XBT TVQQMFNFOUFE XJUI
ŴNM M¦Ŵ 5SJUPO 9Ŵųų
Ƃƀ .BUFSJBMT BOE NFUIPET Ɔƀ
ĂĀĀ &O[ZNBUJD IZESPMZTJT
'PS FO[ZNBUJD IZESPMZTJT B MZPQIJMJTFE GVOHBM BNZMPHMVDPTJEBTF 	$BUƇ ŴųŴŴŸ 4JHNB
"MESJDI 6,
 XBT VTFE ćF BNZMPHMVDPTJEBTF XBT SFTVTQFOEFE JO źŸNNPM M¦Ŵ QIPT
QIBUF CVČFS 	TVCTFDUJPO ŵŵŵ
 BU Ŵųųų6 M¦Ŵ BMJRVPUFE TUPSFE BU ¦ŵų ¡$ BOE VTFE
XJUIJO GPVS NPOUIT ćF UFYU DPOWFOUJPOBMMZ VTFT AFO[ZNF PS AFO[ZNF DPODFOUSBUJPO
XIFO SFGFSSJOH UP UIF BNZMPHMVDPTJEBTF PS JUT DPODFOUSBUJPO JO B SFBDUJPO
ĂĀā %FTJHO PG &YQFSJNFOUT
$PNQVUFS BJEFE TUBUJTUJDBM EFTJHO BOE BOBMZTJT PG FYQFSJNFOUT XBT DBSSJFE PVU XJUI
%FTJHO&YQFSU Ż 	4UBU&BTF 64"
 *OJUJBMMZ B SFTQPOTF TVSGBDFNFUIPEPMPHZ XBT VTFE
UP HBJO EFUBJMFE VOEFSTUBOEJOH PG UIF JOĘVFODF PG BNZMPHMVDPTJEBTF BOE JOJUJBM HMVD
PTF DPODFOUSBUJPO PO ŴEPEFDBOPM BOE EPEFDBOPJD BDJE ZJFMET ćF BNZMPHMVDPTJEBTF
DPODFOUSBUJPO XBT WBSJFE JO PSEFS UP JOWFTUJHBUF UIF FČFDU PG B SBOHF PG HMVDPTF SF
MFBTF SBUFT PO SFBDUJPO ZJFMET ćF JOJUJBM HMVDPTF DPODFOUSBUJPO XBT WBSJFE UP NJNJD
BO JOJUJBM CBUDI QIBTF UP QSPWJEF B TJNVMBUFE GFECBUDI SFHJNF .JOJNVN BOE NBY
JNVN MFWFMT GPS CPUI GBDUPST XFSF DIPTFO CBTFE PO JOJUJBMMZ DPMMFDUFE EBUB BOE QSF
WJPVT JOGPSNBUJPO ćF OVNCFS BOE WBMVF PG UIF SFNBJOJOH MFWFMT XFSF EFUFSNJOFE
CZ BO *70QUJNBM BMHPSJUIN UP NJOJNJTF UIF BWFSBHF WBSJBODF PG QSFEJDUFE SFTQPOTFT
UISPVHIPVU UIF EFTJHO TQBDF 	5BCMF ŷŵ
 ćF GBDUPST XFSF WBSJFE JO B UPUBM PG ŵŷ FYQFS
JNFOUT
5BCMF ŷŵ %FTDSJQUJPO PG GBDUPST BOE MFWFMT GPS %P& GFECBUDI DIBSBDUFSJTBUJPO
-FWFMT
'BDUPS &ČFDU -PX )JHI 5PUBM OVNCFS
&O[ZNF DPODFOUSBUJPO 	6NM¦Ŵ
 (MVDPTF SFMFBTF SBUF   
*OJUJBM HMVDPTF 	H M¦Ŵ
 #BUDI QIBTF HMVDPTF   
.VMUJQMF MJOFBS SFHSFTTJPO XBT VTFE UP NPEFM UIF SFMBUJPOTIJQ CFUXFFO UIF GBDUPS
BOE SFTQPOTF EBUB %BUB XBT USBOTGPSNFE BT SFRVJSFE GPMMPXJOH UIF TPęXBSFT SFDPN
NFOEBUJPOT 5P UIBU FOE MFBTU TRVBSF SFHSFTTJPO BOBMZTJT XBT QFSGPSNFE UP ĕU DVCJD
ƂƁ 3FTVMUT BOE EJTDVTTJPO ƆƁ
SFTQPOTF TVSGBDF NPEFMT GPS FBDI SFTQPOTF NJOJNJTJOH UIF TVN PG TRVBSFT PG SFTJE
VBMT "OBMZTJT PG WBSJBODF 	"/07"
XBT QFSGPSNFE UP WBMJEBUF UIFNPEFMT JO UFSNT PG
ĕU BOE QSFEJDUJWF QPXFS BOE UFTU UIF TJHOJĕDBODF PG UIF NPEFM BT XFMM BT FBDI GBDUPS JO
UIF NPEFM 'PS UIJT UIF 'WBMVF XBT EFUFSNJOFE CZ EJWJEJOH UIF NFBO TRVBSFT PG UIF
SFHSFTTJPO CZ UIF SFTJEVBM NFBO TRVBSF BOE UIF BTTPDJBUFE QWBMVF XBT DBMDVMBUFE "MM
QSFTFOUFENPEFMT BSF TJHOJĕDBOU 	Q  
'VSUIFS EJBHOPTUJDT SFWFBMFE OP PVUMJFST
JO UIF EBUB BOE SFTQPOTF TVSGBDF QMPUT XFSF TVCTFRVFOUMZ VTFE GPS NPEFM JOUFSQSFUB
UJPO
Ăā 3FTVMUT BOE EJTDVTTJPO
Ăāÿ &O[ZNBUJD IZESPMZTJT TVCTUSBUFT GPS HMVDPTF SFMFBTF JO NJDSPXFMMT
*OJUJBMMZ TFWFSBM DBSCPO TPVSDFT XFSF DPOTJEFSFE BT B TVCTUSBUF GPS FO[ZNBUJD IZESP
MZTJT ćF BJN XBT UP ĕOE BO PMJHP PS QPMZTBDDIBSJEF UIBU XBT CPUI TPMVCMF BU IJHI
FOPVHI DPODFOUSBUJPOT UP QSPWJEF FOPVHI HMVDPTF XIJMTU BWPJEJOH HFMMJOH BT XFMM BT
CFJOH OPU JNNFEJBUFMZ BDDFTTJCMF CZ UIF NJDSPCJBM DBUBMZTU BT B DBSCPO TPVSDF ćF
GPDVT XBT PO NBMUPEFYUSJOT BOE TUBSDI 4QFDJĕDBMMZ B MPOHDIBJO NBMUPEFYUSJO 	EFY
USPTF FRVJWBMFOU ŷź
 XBT DIPTFO BTTVNJOH JU XPVME OPU CF EJSFDUMZ BDDFTTJCMF BT B
DBSCPO TPVSDF CZ UIF NJDSPCJBM CJPDBUBMZTU BT XFMM BT B TPMVCMF TUBSDI
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'JHVSF ŷŴ (MVDPTF MJOLFE XJUI ϟŴŷHMZDPTJEJD CPOET
" DPNNFSDJBMMZ BWBJMBCMF BNZMPHMVDPTJEBTF XBT VTFE UP DBUBMZTF UIF JSSFWFSTJCMF
IZESPMZTJT PG UFSNJOBM ϟŴŷHMZDPTJEJD CPOET BU OPOSFEVDJOH FOET PG UIF VTFE DBSCPO
ƂƁ 3FTVMUT BOE EJTDVTTJPO ƆƂ
TPVSDF BOE SFMFBTF HMVDPTF 	'JHVSF ŷŴ
 	/PSPV[JBO FU BM ŵųųŹ
 ćVT UIF DPNCJOBUJPO
PGNBMUPEFYUSJO PS TUBSDI BOE BNZMPHMVDPTJEBTF ZJFMET B TJOHMF DBSCPIZESBUFNPOPNFS
JO UIF GPSN PG HMVDPTF
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'JHVSF ŷŵ 	B
 o %PEFDBOPJD BDJE ZJFMET BęFS ŵŷ I CJPDPOWFSTJPO XJUI EJČFSFOU DBSCPIZESBUF
TPVSDFT BOE B SBOHF PG BNZMPHMVDPTJEBTF DPODFOUSBUJPOT 	O   4%
 	C
 o (MVDPTF SFMFBTF
PWFS ŵŷ I GSPN TUBSDI 	Ŵų H M¦Ŵ
 JO SFBDUJPO CVČFS VOEFS WBSZJOH BNZMPHMVDPTJEBTF DPODFOUSB
UJPOT
'JHVSF ŷŵB JOWFTUJHBUFT UIF BCJMJUZ PG UIFXIPMFDFMM CJPDBUBMZTU UP EJHFTU BOENFUB
CPMJTF UIF EJČFSFOU QPMZNFSJD DBSCPO TPVSDFT 5P UIBU FOE EPEFDBOF CJPPYJEBUJPO
SFBDUJPOT XFSF SVO PWFS ŵŷ I XJUI EJČFSFOU DBSCPO TPVSDFT BOE BNZMPHMVDPTJEBTF DPO
DFOUSBUJPOT XJUI NBKPS EPEFDBOPJD BDJE QSPEVDU SFQPSUFE *O BEEJUJPO B DPOUSPM SFBD
UJPO XBT SVO VTJOH UIF HMVDPTF DPODFOUSBUJPO 	ŸŸ H M¦Ŵ
 EFUFSNJOFE JO DIBQUFS Ŷ
*U JT DMFBS UIBU XJUI NBMUPEFYUSJO TJHOJĕDBOU EPEFDBOPJD BDJE ZJFMET BSF BDIJFWFE
FWFO XJUIPVU PS BU MPX FO[ZNF DPODFOUSBUJPO *O GBDU XJUI OP FO[ZNF QSFTFOU UP SF
MFBTF HMVDPTF BO PWFS UISFF UJNFT IJHIFS QSPEVDU ZJFMEXBT BDIJFWFEXJUINBMUPEFYUSJO
UIBO XJUI TUBSDI PS OP DBSCPIZESBUF TPVSDF QSFTFOU "U ųųŸ6NM¦Ŵ FO[ZNF DPODFO
USBUJPO BOENBMUPEFYUSJO UIF ZJFME XBT BQQSPYJNBUFMZ UIBU PG UIF HMVDPTFPOMZ DPOUSPM
SFBDUJPO 8JUIPVU FO[ZNF ųŴ H M¦Ŵ PG HMVDPTFXBT EFUFDUFE JO UIF CJPDPOWFSTJPO CVČFS
XJUI Ŵų H M¦Ŵ NBMUPEFYUSJO BOE OP DFMMT QSFTFOU "MUIPVHI UIJT HMVDPTF DPOUBNJOBUJPO
NBZ DPOUSJCVUF UP UIF CBDLHSPVOE BDUJWJUZ JU JT VOMJLFMZ UP CF TPMFMZ SFTQPOTJCMF ćJT
ƂƁ 3FTVMUT BOE EJTDVTTJPO Ɔƃ
JOEJDBUFT UIBU UIF NBMUPEFYUSJO DBSCPO TPVSDF DBO CF BU MFBTU QBSUJBMMZ BDDFTTFE BT B
DBSCPO TPVSDF CZ UIF NJDSPCJBM DBUBMZTU *O GBDU TPNF NBMUPEFYUSJOT NBMUPIFQUBPTF
BOE TNBMMFS DBO CF BDDFTTFE CZ & DPMJ 	#PPT BOE 4IVNBO ŴżżŻ
 )FODF OP HPPE
HMVDPTF SFMFBTF DPOUSPM JT QPTTJCMF CZ WBSZJOH FO[ZNF DPODFOUSBUJPO XIFO VTJOH UIJT
NBMUPEFYUSJO TVCTUSBUF
*O DPOUSBTU UP NBMUPEFYUSJO UIF UFTUFE TUBSDI SFTVMUFE JO WFSZ MJUUMF EPEFDBOPJD
BDJE QSPEVDUJPO XJUIPVU FO[ZNF QSFTFOU TJNJMBS UP UIF DPOUSPM XJUI OP DBSCPIZESBUF
TPVSDF QSFTFOU 	'JHVSF ŷŵB
 'VSUIFS DPOUSPM PG UIF SFMFBTF SBUF CBTFE PO FO[ZNF DPO
DFOUSBUJPO XBT QPTTJCMF XJUI OFBS MJOFBS CFIBWJPVS PWFS UIF ĕSTU Ź I BOE OP HMVDPTF
XBT EFUFDUFE XIFO OP FO[ZNF XBT QSFTFOU 	'JHVSF ŷŵC
 1SFWJPVTMZ UIF CBUDI CJPDPO
WFSTJPOT PG WPMBUJMF TIPSUDIBJO TVCTUSBUFT TVDI BT PDUBOF PS IFYBOF XFSF GPVOE UP CF
NPTU QSPEVDUJWF PWFS UIF ĕSTU Ź I UP ż I 	TFDUJPO ŶŶŵ
 UIVT UIF MJNJUFE MJOFBS SBOHF PG
HMVDPTF SFMFBTF PWFS UIJT UJNF XBT UIPVHIU UP CF BEFRVBUF 5BCMF ŷŶ TIPXT FTUJNBUFE
SFMFBTF SBUFT GPS UIF ĕSTU Ź I CBTFE PO UIF CFTU ĕU MJOFT JOEJDBUFE JO 'JHVSF ŷŵC
5BCMF ŷŶ &TUJNBUFE SFMFBTF SBUF GSPN TUBSDI 	Ŵų H M¦Ŵ
 BU WBSJPVT BNZMPHMVDPTJEBTF DPODFOUSB
UJPOT
&O[ZNF DPODFOUSBUJPO 3FMFBTF SBUF
6NM¦Ŵ HHMVDPTF I¦Ŵ
 
 
 
4JODF UIF SFMFBTF SBUFT JO 'JHVSF ŷŵC XFSF EFUFSNJOFE JO UIF SFBDUJPO CVČFS
XJUIPVU DFMMT QSFTFOU UIF SFEVDUJPO JO SFMFBTF SBUF JT OPU EVF UP B DIBOHF JO Q) PS TJN
JMBS SFBDUJPO SFMBUFE JOIJCJUJPO 'VSUIFS UIF GBDU UIBU UIF HMVDPTF SFMFBTF SBUF TMPXT BęFS
Ź I EFTQJUF UIF TBNF TUBSUJOH QPMZTBDDIBSJEF DPODFOUSBUJPO JOEJDBUFT BO FO[ZNF JOBD
UJWBUJPO VOSFMBUFE UP UIF TVCTUSBUF DPODFOUSBUJPO NBZ CF UIF DBVTF 8JUI UIF HMVDPTF
DPODFOUSBUJPO CFJOH EJČFSFOU BU UIF WBSJPVT FO[ZNF DPODFOUSBUJPOT JU JT BMTP VOMJLFMZ
UIBU QSPEVDU JOIJCJUJPO JT UIF DBVTF GPS UIF TMPXJOH PG SFMFBTF BęFS Ź I .PSF MJLFMZ
UIJT QMBUFBV JT EVF UP MJNJUFE FO[ZNF TUBCJMJUZ BOE TVCTFRVFOU BDUJWJUZ MPTT 0QUJNVN
ƂƁ 3FTVMUT BOE EJTDVTTJPO ƆƄ
DPOEJUJPOT GPS BNZMPHMVDPTJEBTFT BSF HFOFSBMMZ JO BDJEJD Q) 	ȵQ) ŷŸ
 BOE FMFWBUFE
UFNQFSBUVSFT 	ȵŹų ¡$
 	/PSPV[JBO FU BM ŵųųŹ
 ćVT UIF SFBDUJPO DPOEJUJPOT BSPVOE
OFVUSBM Q) BOE Ŷų ¡$ NBZ CF EFUSJNFOUBM UP NBJOUBJOJOH BDUJWJUZ PG UIF FO[ZNF JO
UIF SFBDUJPO CVČFS PWFS QSPMPOHFE UJNF QFSJPET ćJT JT JO BEEJUJPO UP PUIFS QSPUFP
MZUJD NFDIBOJTNT TVDI BT SFMFBTFE QSPUFBTFT GSPN MZTFE DFMMT JO UIF SFBDUJPO CVČFS
.PSFPWFS BU IJHIFS FO[ZNF DPODFOUSBUJPOT UIF PWFSBMM SFMFBTF PG HMVDPTF NBZ CF GVS
UIFS MJNJUFE CZ UIF JOJUJBM QPMZTBDDIBSJEF TVCTUSBUF DPODFOUSBUJPO TJODF UIF ĕOBM HMVD
PTF DPODFOUSBUJPO XJUI ųŸų6NM¦Ŵ JT POMZ NBSHJOBMMZ IJHIFS UIBO XJUI ųŵŸ6NM¦Ŵ
BOE BU UIF IJHIFTU FO[ZNF DPODFOUSBUJPO UIF HMVDPTF DPODFOUSBUJPO QMBUFBV JT SFBDIFT
RVJDLFTU %VF UP UIF BCJMJUZ UP DPOUSPM HMVDPTF SFMFBTF JO UIF QSFTFODF PG DFMMT UIF TUBSDI
TVCTUSBUF XBT DIPTFO GPS GVSUIFS DIBSBDUFSJTBUJPO PG UIF TZTUFN
ĂāĀ $IBSBDUFSJTBUJPO PG GFECBUDI TUSBUFHJFT GPS CJPPYJEBUJPOT
" %P& 3FTQPOTF 4VSGBDF .FUIPEPMPHZ 	34.
 XBT VTFE UP DIBSBDUFSJTF UIF CFIBWJPVS
PG UIF GFECBUDI JNQMFNFOUBUJPO BDSPTT B SBOHF PG DPOEJUJPOT VTJOH UIF TUBSDI QPMZTBD
DIBSJEF TVCTUSBUF 4JNJMBSMZ UP DIBQUFS Ŷ EPEFDBOF XBT VTFE BT B EJBHOPTUJD TVCTUSBUF
GPS TZTUFN DIBSBDUFSJTBUJPO XJUI ŴEPEFDBOPM BOE EPEFDBOPJD BDJE ZJFMET BT SFTQPOTFT
ćF BNZMPHMVDPTJEBTF DPODFOUSBUJPO XBT WBSJFE SFTVMUJOH JO EJČFSFOU HMVDPTF
GFFE SBUFT BOE EJČFSFOU JOJUJBM HMVDPTF DPODFOUSBUJPOT XFSF VTFE UP TJNVMBUF B GFE
CBUDI NPEF ćF UXP GBDUPST XFSF WBSJFE PWFS UIF EFTJHO TQBDF BT EFUFSNJOFE CZ B
*70QUJNBM BMHPSJUIN JO B UPUBM PG ŵŷ FYQFSJNFOUT 	5BCMF ŷŵ

ćF DPNCJOBUJPO PG GBDUPST SFTVMUFE JO UISFF TDFOBSJPT "O FOUJSFMZ HMVDPTF GFE
TZTUFN XJUI EJČFSFOU HMVDPTF SFMFBTF SBUFT CVU OP JOJUJBM HMVDPTF QSFTFOU B CBUDI TZT
UFN XJUI VQ UP Ŵ H M¦Ŵ JOJUJBM HMVDPTF QSFTFOU BOE B DPNCJOBUJPO PG UIF UXP XIFSF EJG
GFSFOU SFMFBTF SBUFT BSF DPNCJOFE XJUI EJČFSFOU JOJUJBM HMVDPTF DPODFOUSBUJPOT
'JHVSF ŷŶB TIPXT UIF EPEFDBOPJD BDJE QSPEVDUJPO PWFS UIF WBSZJOH DPOEJUJPOT
PG UIF %P& EFTJHO ćF QPJOU XJUI OP HMVDPTF BOE ųųŴ6NM¦Ŵ FO[ZNF 	MPXFTU SFMFBTF
SBUF
 TIPXT UIF MFBTU QSPEVDUJWJUZ BT FYQFDUFE " NBYJNVN QSPEVDUJPO DBO CF TFFO
ƂƁ 3FTVMUT BOE EJTDVTTJPO Ɔƅ
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'JHVSF ŷŶ 3FTQPOTF TVSGBDF QMPUT TIPXJOH UIF JOĘVFODF PG BNZMPHMVDPTJEBTF DPODFOUSB
UJPO 	6 NMŴ
 DPODFOUSBUJPO 	6NM¦Ŵ
 BOE JOJUJBM HMVDPTF 	H M¦Ŵ
 PO EPEFDBOPJD BDJE 	B
 BOE
ŴEPEFDBOPM ZJFMET 	C
 BęFS ŵŷ I BU Ŷų ¡$ ŵŸų SQN
BU BSPVOE ųŶ6NM¦Ŵ PG FO[ZNF 8JUI GVSUIFS JODSFBTFT JO FO[ZNF DPODFOUSBUJPO OP
JODSFBTF JO QSPEVDU ZJFME DBO CF TFFO *U JT MJLFMZ UIBU UIF SFTVMUJOH IJHI GFFE SBUFT SFTVMU
JO B OFBSCBUDI CFIBWJPVS BOE UIF SFMFBTF BOE QSPEVDU ZJFME JT JODSFBTJOHMZ MJNJUFE
CZ UIF QMBUFBV FNFSHJOH BęFS Ź I UP ŻŸ I BT TIPXO JO 'JHVSF ŷŵC .PSFPWFS BU MPX
HMVDPTF SFMFBTF SBUFT UIFSF JT B UFOEFODZ UIBU JODSFBTJOH JOJUJBM HMVDPTF DPODFOUSBUJPOT
JODSFBTF UIF BDJE ZJFME TVHHFTUJOH UIBU HMVDPTF JT MJNJUJOH JO UIJT EJNFOTJPO BT XFMM
*O DPOUSBTU UIF ŴEPEFDBOPM DPODFOUSBUJPO PQQPTFT UIF CFIBWJPVS PG UIF EP
EFDBOPJD BDJE BOE PWFSBMM MPXFS ZJFMET XFSF SFDPSEFE 	'JHVSF ŷŶC
 "U IJHI JOJUJBM
HMVDPTF BOE FO[ZNF DPODFOUSBUJPOT UIF BMDPIPM ZJFME JT BU JUT NJOJNVN BOE XJUI EF
DSFBTJOH FO[ZNF DPODFOUSBUJPO UIF BMDPIPM ZJFME JODSFBTFT ćVT BU DPOEJUJPOT XFSF
HMVDPTF JT MJLFMZ MJNJUJOH UIF EPEFDBOPM QSPEVDUJPO JT SFMBUJWFMZ IJHI
0WFSBMM B TVCTUBOUJBM PWFSPYJEBUJPO PG UIF ŴEPEFDBOPM QSPEVDU UP EPEFDBOPJD
BDJE TJNJMBSMZ UP QSFWJPVT ĕOEJOHT 	DIBQUFS Ŷ
 DBO CF TFFO "U ųųŴ6NM¦Ŵ FO[ZNF BO
BWFSBHF BMDPIPM UP BDJE SBUJP PG  	4%
 XBT SFDPSEFE XIFSFBT BU ųŸų6NM¦Ŵ
B SBUJP PG    	4%
 XBT SFDPSEFE ćVT DBSCPO TPVSDF MJNJUJOH DPOEJUJPOT
VTJOH B GFFEJOH TUSBUFHZ DBO IBWF B QPTJUJWF FČFDU PO UIF BMDPIPM UP BDJE QSPEVDU SBUJP
)PXFWFS XJUI BO JODSFBTF PG UIJT SBUJP UIF BWFSBHF UPUBM NPMBS QSPEVDU DPODFOUSBUJPO
ESPQT ŷŹGPME NPTUMZ EVF UP UIF SFEVDUJPO JO EPEFDBOPJD BDJE ZJFME "U BOZ QBSUJD
ƂƁ 3FTVMUT BOE EJTDVTTJPO ƆƆ
VMBS SFMFBTF SBUF B DIBOHF JO JOJUJBM HMVDPTF DPODFOUSBUJPO IBE MJNJUFE FČFDUT PO UIF
QSPEVDU DPODFOUSBUJPOT ćFSFGPSF HMVDPTF MJNJUJOH UIF SFBDUJPO JT OPU B QSPNJTJOH
TUSBUFHZ CZ JUTFMG UP JOĘVFODF UIF QSPEVDU SBUJP PG UIF EPEFDBOF PYJEBUJPO
Ăāā (MVDPTF GFFEJOH GPS WPMBUJMF BMLBOF CJPPYJEBUJPO
*O PSEFS UP JOWFTUJHBUF UIF JNQBDU PG B DBSCPO GFECBUDI TUSBUFHZ PO UIF WPMBUJMF BMLBOF
TVCTUSBUFT PDUBOF BOE IFYBOF CJPDPOWFSTJPOT XFSF UFTUFE CBTFE PO UIF SFTQPOTF TVS
GBDF DIBSBDUFSJTBUJPO 	TFF TFDUJPO ŷŶŵ
 BU ųŶ6NM¦Ŵ PG FO[ZNF BOE Ŵ H M¦Ŵ PG JOJUJBM
HMVDPTF PWFS ŵŷ I ćJT JT DPNQBSFE UP B GFECBUDI SFBDUJPO XJUI OP TUBSUJOH HMVDPTF
BOE B DPOUSPM CBUDI SFBDUJPO XJUI ŸŸ H M¦Ŵ HMVDPTF ćF PWFSBMM BNPVOU PG HMVDPTF BWBJM
BCMF JO CPUI TZTUFNT XBT BJNFE UP CF TJNJMBS DPOTJEFSJOH UIBU XJUI ųŶ6NM¦Ŵ FO[ZNF
BCPVU ŷŸ H M¦Ŵ HMVDPTF BSF SFMFBTFE JO UIF TZTUFN BęFS ŻŸ I 8JUI UIF JOJUJBM DPODFOUSB
UJPO PG Ŵ H M¦Ŵ B UPUBM PG BQQSPYJNBUFMZ ŸŸ H M¦Ŵ HMVDPTF JT SFMFBTFE TJNJMBS UP UIF JOJUJBM
BNPVOU JO UIF CBUDI SFBDUJPO XJUIJO UIF JOJUJBM ŻŸ I PG UIF SFBDUJPO
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'JHVSF ŷŷ #JPDPOWFSTJPO QSPEVDUT PG PDUBOF VOEFS GFECBUDI DPOEJUJPOT XJUI Ŵ H M¦Ŵ JOJUJBM
HMVDPTF 	B
 XJUIPVU JOJUJBM HMVDPTF 	C
 BOE CBUDI DPOEJUJPOT XJUI ŸŸ H M¦Ŵ HMVDPTF 	D
 PWFS
ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN O   4%
*O DBTF PG PDUBOF UIFSF JT WFSZ MJUUMF EJČFSFODF JO QSPEVDU ZJFMET GPS UIF GFECBUDI
DPOEJUJPOT XJUI 	'JHVSF ŷŷB
 BOE XJUIPVU JOJUJBM HMVDPTF 	'JHVSF ŷŷC
 $PNQBSFE
UP UIF CBUDI SFBDUJPO IJHIFS QSPEVDU DPODFOUSBUJPOT XFSF BDIJFWFE FTQFDJBMMZ PG UIF
PDUBOPJD BDJE 	Ÿŷ
 	'JHVSF ŷŷD
 0WFSBMM TJNJMBS SFBDUJPO SBUFT BSF BDIJFWFE PWFS
UIF JOJUJBM ŷŶ I 	5BCMF ŷŷ
 )PXFWFS JO DBTF PG UIF GFECBUDI SFBDUJPO XJUI JOJUJBM
HMVDPTF UIF SBUFT XFSF FMFWBUFEXJUI UIF SBUF PG ŴPDUBOPM BOE PDUBOPJD BDJE ŵųIJHIFS
ƂƁ 3FTVMUT BOE EJTDVTTJPO ƆƇ
PO BWFSBHF PWFS UIF PUIFS DPOEJUJPOT
'PS IFYBOF UIFSF BSF MBSHF EJČFSFODFT CFUXFFO UIF GFECBUDI DPOEJUJPOT XJUI
	'JHVSF ŷŸB
 BOE XJUIPVU JOJUJBM HMVDPTF 	'JHVSF ŷŸC
 *O UIF GFECBUDI CJPDPOWFSTJPO
XJUI JOJUJBM HMVDPTF UIFSF JT B IJHI JOJUJBM ZJFME BOE QSPEVDUJPO SBUF XJUI BDDVNVMBUJPO
PG UIF BMEFIZEF QSPEVDU BęFS ŵŷ I TJNJMBS QSPEVDU DPODFOUSBUJPOT BSF SFDPSEFE JO CPUI
DBTFT ćF CBUDI SFBDUJPO TIPXT BO FWFO IJHIFS JOJUJBM QSPEVDUJPO SBUF GPS UIF IFYBOBM
BOE BDDVNVMBUJPO PG PWFS Ÿ H M¦Ŵ NPSF UIBO ŸGPME IJHIFS UIBO UIF GFECBUDI SFBDUJPO
XJUIPVU JOJUJBM HMVDPTF BMCFJU XJUI MBSHF WBSJBCJMJUZ 	'JHVSF ŷŸD

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'JHVSF ŷŸ #JPDPOWFSTJPO QSPEVDUT PG IFYBOF VOEFS GFECBUDI DPOEJUJPOT XJUI Ŵ H M¦Ŵ JOJUJBM
HMVDPTF 	B
 XJUIPVU JOJUJBM HMVDPTF 	C
 BOE CBUDI DPOEJUJPOT XJUI ŸŸ H M¦Ŵ HMVDPTF 	D
 PWFS
ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN O   4%
'VSUIFS UIF IFYBOBM QSPEVDUJPO SBUF JT BMNPTU ŸGPME JODSFBTFE JO UIF CBUDI SF
BDUJPO DPNQBSFE UP UIF GFECBUDI XJUIPVU JOJUJBM HMVDPTF 	5BCMF ŷŷ
 ćJT JOEJDBUFT
UIBU UIF IFYBOF PYJEBUJPO JT JOJUJBMMZ TUSPOHMZ FOFSHZ MJNJUFE XIFO HMVDPTF JT GFE POMZ
XJUIPVU BOZ JOJUJBM TVQQMZ DPNQBSFE UP B SFBDUJPO XJUI JOJUJBM HMVDPTF DPODFOUSBUJPO
PG ŸŸ H M¦Ŵ ćJT FČFDU IBT OPU CFFO SFQPSUFE JO UIF MJUFSBUVSF CFGPSF XIFSF PęFO POMZ
FOEQPJOU QSPEVDU DPODFOUSBUJPOT PG UIF NBKPS BMDPIPM PS BDJE QSPEVDUT BSF HJWFO
ćJT QPTFT UIF RVFTUJPO XIBU DBVTFT UIF IJHI IFYBOBM QSPEVDUJPO BOE JG PUIFS
TVCTUSBUFT DBO QPUFOUJBMMZ CF PYJEJTFE CZ "ML#(5 XJUI TJNJMBSMZ IJHI UVSOPWFS CVU
JOTUFBE PUIFS GBDUPST TVDI BT NBTT USBOTGFS MJNJUBUJPOT SFEVDF UVSOPWFS PS SBQJE NFUB
CPMJTNPG QSPEVDUT BOE QSPEVDUJPO PG VOEFUFDUFE CZQSPEVDUT QSPIJCJUT DBQUVSJOH UIJT
CFIBWJPVS 8JUI IFYBOF CFJOH IJHIMZ NFNCSBOF TPMVCMF JU JT QPTTJCMF UIBU JU IBT MFTTFS
ƂƂ $PODMVTJPO Ƈž
5BCMF ŷŷ -JTU PG QSPEVDUJPO SBUFT PWFS JOJUJBM ŷŶ I GPS IFYBOF BOE PDUBOF SFBDUJPO QSPEVDUT
BU Ŷų ¡$ ŵŸų SQN 	 GFECBUDI XJUI JOJUJBM HMVDPTF PG Ŵ H M¦Ŵ

4VCTUSBUF $BSCPO TUSBUFHZ "MEFIZEF "MDPIPM "DJE
ϪH I¦Ŵ ϪH I¦Ŵ ϪH I¦Ŵ
)FYBOF
'FECBUDI Żźż Ŷŵŵ ŹŹŹ
'FECBUDI ŵųŷų ŵżŻ ŻŷŶ
#BUDI ŷŵŵŴ ŶŴŴ ŻŵŻ
0DUBOF
'FECBUDI ŴŶź źŷŶ ŴųŷŴ
'FECBUDI ŴżŸ żųų ŴŵŶŻ
#BUDI ŴŸŷ źŸŴ ŴųŴź
NBTT USBOTGFS MJNJUBUJPOT UIBO PUIFS TVCTUSBUFT BOE JT SBQJEMZ PYJEJTFE UP ŴIFYBOPM
CZ "ML# GPMMPXFE CZ PYJEBUJPO UP UIF BMEFIZEF CZ UIF TBNF FO[ZNF ćF OFX SBUF
MJNJUJOH TUFQ BQQFBST UP CF UIF BMEFIZEF PYJEBUJPO
*O BMM DBTFT UIF IJHI JOJUJBM IFYBOBM DPODFOUSBUJPOT EP OPU SFTVMU JO TJNJMBSMZ IJHI
IFYBOPJD BDJE DPODFOUSBUJPOT XIJMTU UIF BMEFIZEF DPODFOUSBUJPO GBMMT PWFS UIF DPVSTF
PG UIF SFBDUJPO *U JT VODMFBS XIBU QBUIXBZT BSF JOWPMWFE JO UIJT IFYBOBM EFHSBEBUJPO
BOE UIF ĘVYFT BDSPTT UIFN *U JT QPTTJCMF UIBU UIF IFYBOBM EJNFSJTFT IPXFWFS EVSJOH
($ BOBMZTJT OP CZQSPEVDUT XFSF GPVOE .PSFPWFS TP GBS JU XBT BTTVNFE GSPN UIF
MJUFSBUVSF BOE QSFWJPVT EBUB UIBU ŴBMDPIPM BMEFIZEF BOE BDJE BSF UIF NBKPS SFBDUJPO
QSPEVDUT ćF SPVUJOF VTF PG B NBTT TQFDUSPNFUSJD NFUIPE XPVME BMMPX JEFOUJĕDB
UJPO PG VOLOPXO DPNQPVOET 'VSUIFS UP EFUFDU MBSHFS MFTT WPMBUJMF NPMFDVMFT TVDI
BT EJNFST B MJRVJE DISPNBUPHSBQIZ CBTF NFUIPE NBZ CF NPSF TVJUBCMF UIBO HBT DISP
NBUPHSBQIZ
ĂĂ $PODMVTJPO
ćJT DIBQUFS EFNPOTUSBUFE B QSPPGPGQSJODJQMF GFECBUDI JNQMFNFOUBUJPO VTJOH FO
[ZNBUJD IZESPMZTJT PG B TVJUBCMF PMJHPTBDDIBSJEF CZ BO BNZMPHMVDPTJEBTF ćJT BMMPXFE
QSFTFSWJOH UIF EFTJHO PG UIF EFWFMPQFE NJDSPXFMM QMBUF TZTUFN GPS UXPMJRVJE QIBTF
TZTUFNT XJUI GVMM DPNQBUJCJMJUZ XJUI WPMBUJMF PSHBOJD TPMWFOUT 8IJMTU UIJT BQQSPBDI
GPSFHPFT UIF QPTTJCJMJUZ UP GFFE B WBSJFUZ PG OVUSJFOUT BOE JOTUFBE GPDVTFT PO HMVDPTF
ƂƂ $PODMVTJPO Ƈſ
UIF FO[ZNBUJD SFMFBTF GSPN B QPMZTBDDIBSJEF QSPWJEFT B ĘFYJCMF JNQMFNFOUBUJPO GPS
UIJT TZTUFN ćJT NFUIPE BMMPXT UIF SPVUJOF TJNVMBUJPO PG GFFEJOH HMVDPTF GPS CJPDBUB
MZUJD PYJEBUJPO SFBDUJPOT XJUI DPOUSPM PG UIF SFMFBTF SBUF QPTTJCMF EVSJOH B XIPMFDFMM
CJPDBUBMZUJD SFBDUJPO
*OJUJBMMZ TUBSDI XBT JEFOUJĕFE BT B TVJUBCMF IZESPMZTJT TVCTUSBUF BMMPXJOH DPOUSPM
PWFS UIF BNPVOU PG HMVDPTF SFMFBTFE ćF DIBSBDUFSJTBUJPO VTJOH UIF EPEFDBOF TVC
TUSBUF TIPXFE B NBYJNVN QSPEVDU ZJFME BSPVOE ųŶ6NM¦Ŵ PG BNZMPHMVDPTJEBTF 'PS
EPEFDBOF UIF UPUBM QSPEVDU DPODFOUSBUJPO BOE QSPEVDU EJTUSJCVUJPO EJE OPU DIBOHF
DPOTJEFSBCMZ XIFO WBSZJOH JOJUJBM HMVDPTF DPODFOUSBUJPO BU BOZ QBSUJDVMBS HMVDPTF GFFE
SBUF
*O DPOUSBTU MBSHF EJČFSFODFT GPS UIF NPSF WPMBUJMF BMLBOF TVCTUSBUFT XFSF GPVOE
ćF PDUBOF TVCTUSBUF TIPXFE B TVCTUBOUJBM JODSFBTF JO PWFSBMM ZJFMET BOE UIVT QSP
EVDUJWJUZ PO UIF DBSCPO TPVSDF XIFO VTJOH GFECBUDI TUSBUFHJFT 1BSUJDVMBSMZ UIF
PDUBOPJD BDJE ZJFMET XFSF JODSFBTFE CZ PWFS Ÿų
*O DBTF PG UIF IFYBOF TVCTUSBUF JU XBT TIPXO UIBU UIF GFECBUDI TUSBUFHZ DBO IBWF
B MBSHF FČFDU PO UIF BMEFIZEF QSPEVDU DPODFOUSBUJPO XJUI B ŸŸGPME EFDSFBTF JO UIF
BMEFIZEF QSPEVDU DPODFOUSBUJPO BU ŵŵ I SFMBUJWF UP UIF CBUDI SFBDUJPO *OUFSFTUJOHMZ
UIF "ML#(5 FO[ZNF TZTUFN BQQFBST UP CF DBQBCMF PG WFSZ IJHI PYJEBUJPO SBUFT FYFN
QMJĕFE CZ UIF BDIJFWFE IFYBOBM DPODFOUSBUJPOT VOEFS CBUDI BOE GFECBUDI DPOEJUJPOT
PG VQ UP ź H M¦Ŵ ćJT QPTFT UIF RVFTUJPO XIBU DBVTFT UIF IJHI PYJEBUJPO SBUFT PG IFYBOF
BOE JG JU JT QPTTJCMF UP BDIJFWF TJNJMBS SBUFT GPS PUIFS TVCTUSBUFT UISPVHI CJPDBUBMZTU PS
SFBDUJPO FOHJOFFSJOH 'VSUIFS UP GPMMPX BOE VOEFSTUBOE UIF VODMFBS GBUF PG UIF JOJ
UJBMMZ QSPEVDFE IFYBOBM MJLFMZ SFRVJSFT DIBOHFT JO BOBMZUJDBM UFDIOJRVFT UP CF BCMF UP
DBQUVSF BOE JEFOUJGZ B XJEFS SBOHF PG QPUFOUJBM QSPEVDUT
"MUIPVHI JO DBTF PG UIF IFYBOF CJPPYJEBUJPO UIF GFFEJOH TUSBUFHZ IBE BO FČFDU
PO UIF QSPEVDU SBUJPT JU JT VODMFBS XIBU UIF IJHI BMEFIZEF DPODFOUSBUJPOT DBO CF BU
USJCVUFE UP *O DBTF PG EPEFDBOF UIF PWFSPYJEBUJPO PG UIF BMDPIPM QSPEVDU DPVME OPU
ƂƂ $PODMVTJPO Ƈƀ
CF SFEVDFE XJUIPVU DPOTJEFSBCMZ SFEVDJOH UIF PWFSBMM SFBDUJPO ZJFME BU UIF TBNF UJNF
BT TIPXO JO DBTF PG UIF EPEFDBOF PYJEBUJPO 0WFSBMM UIF SFTVMUT TVHHFTU UIBU UIFSF BSF
EJTUJODU PQUJNB GPS FBDI TVCTUSBUF JO UFSNT PG DBSCPO TPVSDF TVQQMZ BOE JU JT EJďDVMU
UP HFOFSBMJTF UIF SFTVMUT GPS PUIFS TVCTUSBUFT
ćF SFTVMUT OPU POMZ TIPX UIF TVDDFTTGVM JNQMFNFOUBUJPO PG B HMVDPTF GFFEJOH
TUSBUFHZ JO UIF EFWFMPQFE NJDSPXFMM TZTUFN CVU BMTP UIF JNQBDU PG GFECBUDI DPOEJ
UJPOT FWFO PO B SFTUJOH DFMM CJPDBUBMZUJD SFBDUJPO ćF VOQSFEJDUBCMF OBUVSF BOE MBSHF
EJČFSFODFT CFUXFFO WBSZJOH TVCTUSBUFT TIPX UIF JNQPSUBODF PG CFJOH BCMF UP UFTU GFE
CBUDI DPOEJUJPOT FBSMZ JO EFWFMPQNFOU
$IBQUFS ă
$IBSBDUFSJTJOH UIF JNQBDU PG UFSOBSZ
TPMWFOU NJYUVSFT PO BMLBOF
CJPPYJEBUJPOT
ăÿ *OUSPEVDUJPO
#JPQSPDFTT DPOEJUJPOT IBWF B MBSHF JNQBDU PO UXPMJRVJE QIBTF CJPDPOWFSTJPOT %FT
QJUF JNQSPWFNFOUT JO CJPDBUBMZUJD PYJEBUJPO PG BMLBOFT BOE FYJTUJOH DPNNFSDJBM QSP
DFTTFT MBSHF FďDJFODZ HBJOT BSF OFDFTTBSZ GPS CSPBEFS JOEVTUSJBM BQQMJDBUJPO #MBOL
FU BM 	ŵųųŻB
 FTUJNBUF BNBYJNVN TQFDJĕD BDUJWJUZ PG ŶŹźNNPM H¦Ŵ%$8 NJO¦Ŵ CBTFE PO
JO TJMJDPNPEFMMJOH PG DPGBDUPS SFHFOFSBUJPO GPS NPOPPYZHFOBTF CBTFE CJPPYJEBUJPO
PG IZESPDBSCPOT JO SFTUJOH & DPMJ DFMMT VOEFS DPOEJUJPOT XJUI PQUJNBM /"%) ZJFME PO
HMVDPTF ćJT XPVME SFTVMU JO ȵŵŸ H M¦Ŵ I¦Ŵ PG ŴPDUBOPM JO DBTF PG UIF PDUBOF CJPDPOWFS
TJPO %FTQJUF UIJT UIF DFMMVMBS FOFSHZ CBMBODF JT NBSLFEMZ JOĘVFODFE CZ UIF QSFTFODF
PG PSHBOJD DPNQPVOET EVF UP BO JODSFBTF PG /"%) EFNBOE UP NBJOUBJO DFMMVMBS JO
UFHSJUZ FWFO BU TVCUPYJD MFWFMT BOE SFTVMUT JO B SFEVDFE CJPDBUBMZUJD FďDJFODZ 	,VIO
FU BM ŵųŴŶ

ćF BQQMJDBUJPO PG UXPMJRVJE QIBTF NFEJB IBT MPOH CFFO FTUBCMJTIFE UP TVQQMZ
IZESPQIPCJD PSHBOJD TVCTUSBUFT 	/BLBIBSB &SJDLTPO BOE (VUJFSSF[ Ŵżźź #SJOL BOE
5SBNQFS ŴżŻŸ 8VCCPMUT FU BM Ŵżżŷ %Ï[JFM $PNFBV BOE 7JMMFNVS Ŵżżż ,JN 1PMMBSE
BOE 8PPEMFZ ŵųųź %BSSBDR FU BM ŵųŴŵ
 BOEPS SFNPWF PSHBOJD SFBDUJPO QSPEVDUT JO
ƃſ *OUSPEVDUJPO ƇƂ
TJUV 	%BVHVMJT ŴżŻŻ 8PPEMFZ FU BM ŵųųŻ 8BOH BOE %BJ ŵųŴų %BGPF BOE %BVHVMJT
ŵųŴŶ
 UP SFEVDF UIFJS JOIJCJUPSZ BOE UPYJD FČFDUT PO UIF CJPDBUBMZTU 'PS UIF XIPMFDFMM
BMLBOF CJPPYJEBUJPO UIF FYDFTT BMLBOF TVCTUSBUF JT DPNNPOMZ VTFE BT BO TFDPOEQIBTF
GPS QSPEVDU FYUSBDUJPO )PXFWFS TVCTUSBUF EJMVUJPO JO BO JOFSU OPOUPYJD BOE OPO
BRVFPVT TPMWFOU PS BEEJUJPO PG TVSGBDUBOUT IBT CFFO TIPXO UP JNQSPWF ZJFMET 	(SBOU
8PPEMFZ BOE #BHBO[ ŵųŴŴ
 CJPDPNQBUJCJMJUZ EPXOTUSFBN QSPDFTTJOH 	.BUIZT ,VU
BOE 8JUIPMU ŴżżŻ
 BOE VMUJNBUFMZ QSPDFTT FDPOPNJDT 	4DINJE 4POOMFJUOFS BOE 8J
UIPMU ŴżżŻ
 ćVT UIF TFMFDUJPO BOE PQUJNJTBUJPO PG OPODPOWFOUJPOBM NFEJB JT PG NB
KPS JNQPSUBODF GPS QSPDFTT EFWFMPQNFOU BOE QFSGPSNBODF UP GVMMZ MFWFSBHF UIF CJPDBUB
MZUJD DBQBCJMJUZ PG B XIPMFDFMM CJPDBUBMZTU 	#SVDF BOE %BVHVMJT ŴżżŴ
 ćJT DIBQUFS
SFGFST UP UIF UIJSE SFBDUJPO NFEJVN DPNQPOFOU UP B ADPTPMWFOU UIBU QSFEPNJOBOUMZ
TPMVCJMJTFT UIF PSHBOJD BMLBOF QIBTF BOE OPU UIF BRVFPVT QIBTF XIJDI DPOTUJUVUF UIF
PUIFS UXP NFEJVN DPNQPOFOUT
ćF TFMFDUJPO PG JOFSU DPTPMWFOUT BT DBSSJFS QIBTFT JT EJďDVMU EVF UP UIF MBSHF
BNPVOU PG QBSBNFUFST UIBU BSF JOWPMWFE TVDI BT CJPDPNQBUJCJMJUZ TVCTUSBUF CJPBWBJM
BCJMJUZ QSPEVDU ZJFME FOWJSPONFOUBM JNQBDU QBSUJUJPO DPFďDJFOU BOE FYUSBDUJPO TF
MFDUJWJUZ ćF MBTU JTTVF JT FTQFDJBMMZ BQQMJDBCMF GPS DPOUSPMMJOH UIF TQFDJĕDJUZ PG UIF
"ML# NFEJBUFE PYJEBUJPO BOE JUT QSPEVDU TQFDUSVN PG QSJNBSZ BMDPIPM BMEFIZEF BOE
BDJE XIFSF PWFSPYJEBUJPO PęFO MFBET UP BDDVNVMBUJPO PG UIF BDJE QSPEVDU
%FTQJUF UIJT UIFSF JT OP DMFBS HVJEF GPS TPMWFOU TFMFDUJPO $PNQVUFSBJEFE QSPQ
FSUZ FTUJNBUJPO 	$"1&
 XBT QSPQPTFE UP HFOFSBUF B TIPSU MJTU PG DBOEJEBUFT GPS UFTUJOH
	-JNB3BNPT /FUP BOE 8PPEMFZ ŵųŴŶ .VSSBZ FU BM ŵųŴŹ
 /FWFSUIFMFTT DPOTJEFS
BUJPO PG FYQFSJNFOUBM EBUB PO B DBTFCZDBTF CBTJT JT OFDFTTBSZ JEFBMMZ VOEFS QSPDFTT
DPOEJUJPOT
ćFSF IBWF CFFO BUUFNQUT UP JEFOUJGZ DPTPMWFOUT SBUJPOBMMZ BOE EFTJHO VODPOWFO
UJPOBM NFEJB GPS CJPMPHJDBM SFBDUJPOT CBTFE PO QIZTJDBM QBSBNFUFST PG TVCTUSBUF BOE
DPTPMWFOUT #SJOL BOE 5SBNQFS 	ŴżŻŸ
 SFMBUF UIF )JMEFCSBOE TPMVCJMJUZ QBSBNFUFS 	ў

ƃſ *OUSPEVDUJPO Ƈƃ
BOE NPMFDVMBS TJ[F NFBTVSFNFOUT 	NPMFDVMBS XFJHIU BOE NPMBS WPMVNF
 PG WBSJPVT
PSHBOJD TPMWFOUT UP CJPDBUBMZUJD BDUJWJUZ PG XIPMFDFMMT JO UIF CJQIBTJD FQPYJEBUJPO PG
HBTFPVT BMLFOFT ćFZ GPVOE IJHI BDUJWJUZ SFUFOUJPO XJUI TPMWFOUT PG MPX UP NJE QP
MBSJUZ BOE IJHI NPMFDVMBS TJ[F TVDI BT EJCVUZM QIUIBMBUF 'VSUIFS UIF TPMVCJMJUZ QBSB
NFUFS DBO CF VTFE UP FTUJNBUF UIF DBQBDJUZ PG UIF PSHBOJD TPMWFOU GPS UIF TVCTUSBUF PS
QSPEVDUT )PXFWFS UIF )JMEFCSBOE QBSBNFUFS JT POMZ BQQMJDBCMF UP MBSHFMZ OPOQPMBS
OPOIZESPHFO CPOEJOH TPMWFOUT
4JNJMBSMZ UIF BMUFSOBUJWF IZESPQIJMJDMJQPQIJMJD CBMBODF 	)-#
 TZTUFN JT POMZ BQ
QMJDBCMF UP DMBTTJGZ OPOJPOJD TVSGBDUBOUT BDDPSEJOH UP UIFJS XBUFS PS PJM TPMVCJMJUZ BOE
JT DPOTJTUFOU POMZ XJUIJO IPNPMPHPVT TFSJFT PG TVDI TVSGBDUBOUT 	4DIPUU ŴżżŸ

-BBOF FU BM 	ŴżŻź
 TJNQMJĕFE UIF BQQSPBDI PG #SJOL BOE 5SBNQFS 	ŴżŻŸ
 CZ VTJOH
UIF ŴPDUBOPM JO XBUFS QBSUJUJPO DPFďDJFOU 	MPH1
 BT B TVQFSJPS EFTDSJQUPS PG TPMWFOU
QPMBSJUZ BOE CJPDPNQBUJCJMJUZ 	&RVBUJPO ŸŴ
 ćF BVUIPST QSPQPTFE UIF HFOFSBM SVMF
UIBU TPMWFOUT XJUI B MPH1   BSF TVJUBCMF GPS CJPDBUBMZUJD BQQMJDBUJPOT
MPH1PDUXBU  MPHຏ\TPMVUF^PDUBOPM\TPMVUF^XBUFS ຐ 	ŸŴ

ćJT JT HFOFSBMMZ BUUSJCVUFE UP UIF EFTUBCJMJTJOH FČFDU PG TPMWFOUT XJUI MPH1  
PO FTTFOUJBM XBUFS CPVOE UP UIF CJPDBUBMZTU BOE NFNCSBOF JOUFHSJUZ 	7FSNVÑ FU
BM ŴżżŶ
 'VSUIFS -BBOF FU BM 	ŴżŻź
 TVHHFTU UIBU CZ NBUDIJOH UIF QPMBSJUZ 	MPH1

PG UIF CJPDBUBMZTUDPOUJOVPVT JOUFSQIBTF UP UIBU PG UIF TVCTUSBUF BOEPS EFNBUDIJOH
UIF QPMBSJUZ PG UIF DPOUJOVPVT PSHBOJD QIBTF XJUI UIBU PG UIF TVCTUSBUF UIF TVCTUSBUF
DPODFOUSBUJPO JO UIF JOUFSQIBTF DBO CF NBYJNJTFE SFTVMUJOH JO UIF PQUJNVN BDUJW
JUZ PG BO FO[ZNF JO B NJDFMMF 4JNJMBSMZ UIF QPMBSJUZ PG UIF DPOUJOVPVT QIBTF DBO CF
NBUDIFE UP UIF QSPEVDU QPMBSJUZ UP FYUSBDU UIF QSPEVDU BXBZ GSPN UIF CJPDBUBMZTU UP
BWPJE QSPEVDU JOIJCJUJPO PS UPYJDJUZ BOE TIJę UIF SFBDUJPO FRVJMJCSJVN JOUP UIF EFTJSFE
EJSFDUJPO -BTUMZ PQUJNJTBUJPO PG UIF QPMBSJUZ PG TVCTUSBUF BOE JOUFSQIBTF DBO CF JN
ƃſ *OUSPEVDUJPO ƇƄ
QPSUBOU XIFO TVCTUBUF JOIJCJUJPO PDDVST
4DIOFJEFS 	ŴżżŴ
 TVHHFTUT UP XJEFO UIF TDPQF PG QBSBNFUFST UIBU BSF VTFE GPS DPS
SFMBUJPO BOE QSFEJDUJPO PG CJPDBUBMZUJD BDUJWJUZ JO PSHBOJD TPMWFOUT *OTUFBE PG UIF POF
EJNFOTJPOBM MPH1 PS )JMEFCSBOE QBSBNFUFS VTF PG UIF UISFFEJNFOTJPOBM )BOTFO TPM
VCJMJUZ QBSBNFUFST 	)BOTFO ŵųŴŵ
 JT QSPQPTFE ćF )BOTFO TPMVCJMJUZ TQBDF JT DPN
QSJTFE PG UISFF JOEFQFOEFOU QBSBNFUFST UIBU EFTDSJCF UIF EJWFSTJUZ PG TPMVUFTPMWFOU
JOUFSBDUJPOT OBNFMZ EJTQFSTJWF GPSDFT 	ўE
 QPMBS JOUFSBDUJPOT 	ўQ
 BOE IZESPHFO CPOE
JOH 	ўI
 ćF WFDUPS TVN PG BMM UISFF QBSBNFUFST HJWFT UIF QSFWJPVTMZ NFOUJPOFE
)JMEFCSBOE QBSBNFUFS 	ў
 	&RVBUJPO Ÿŵ

ў  )ўE  ўQ  ўI* 	Ÿŵ

ćF TPMVCJMJUZ PG B DPNQPVOE JT EJTQMBZFE BT B TQIFSF JO UISFFEJNFOTJPOBM TQBDF
XJUI B HFPNFUSJD DFOUSF QPJOU 	ўE ўQ ўI
 *O HFOFSBM UIF TPMVCJMJUZ PG UXP DPNQPVOET
EFDSFBTFT XJUI JODSFBTJOH EJTUBODF GSPN FBDI PUIFS
4JODF UIFO UIFSF IBWF CFFO FČPSUT UP HBJO NPSF NFDIBOJTUJD 	UIFSNPEZOBNJD

JOTJHIU JOUP CJPDBUBMZUJD SFBDUJPO TZTUFNT JO NVMUJQIBTF OPODPOWFOUJPOBM NFEJB
UP JNQSPWF TZTUFNBUJD QSFEJDUBCJMJUZ PG UIFTF SFBDUJPOT 	)BMMJOH Ŵżżŷ
 ćF SFWJFX
QSPQPTFT UIBU UIF JOĘVFODFT PG TJNQMF QIZTJDPDIFNJDBM FČFDUT PG TPMWFOUT 	TVDI BT
DIBOHFT JO TPMWBUJPO PS QBSUJUJPOJOH PG XBUFS PSHBOJD TVCTUSBUFT QSPEVDUT PS JPOT
CFUXFFO QIBTFT
 TIPVME CF BMMPXFE GPS CFGPSF TFFLJOH FYQMBOBUJPO GPS SFTJEVBM FČFDUT
GSPN EJSFDU EJďDVMU UP QSFEJDU JOUFSBDUJPOT PG TPMWFOUT XJUI UIF CJPDBUBMZTU *O BE
EJUJPO QIZTJDPDIFNJDBM FČFDUT PO NBTT USBOTGFS UIBU PDDVST CFUXFFO MJRVJE QIBTFT
JO UIF IFUFSPHFOFPVT NJYUVSFT PG CJPDBUBMZTJT JO OPODPOWFOUJPOBM NFEJB OFFE UP CF
DPOTJEFSFE
5P UIJT FOE DPNQVUFS BJEFE TPMWFOU TFMFDUJPO 	#SVDF BOE %BVHVMJT ŴżżŴ 7FSNVÑ
BOE 5SBNQFS ŴżżŸ "CJMETLPW FU BM ŵųŴŶ
 BOE JOUFHSBUFE QSPDFTT BOE TPMWFOU EFTJHO
ƃſ *OUSPEVDUJPO Ƈƅ
	8BOH BOE "DIFOJF ŵųųŵ $IFOH BOE 8BOH ŵųŴų .PJUZ FU BM ŵųŴŹ
 IBWF CFFO EF
WFMPQFE .PSFPWFS JO SFDFOU ZFBST JODSFBTFE BUUFNQUT IBWF CFFO NBEF UP NPWF BXBZ
GSPN B IFVSJTUJD TFMFDUJPO BQQSPBDI BOE JOTUFBE UP SBUJPOBMMZ TFMFDU PQUJNBM TPMWFOUT
B QSJPSJ GPS FJUIFS TVCTUSBUF TVQQMZ PS QSPEVDU SFNPWBM JO CJPDBUBMZUJD TZTUFNT 	FJUIFS
FO[ZNFT PS XIPMFDFMMT
 ;IPV 2J BOE 4VOENBDIFS 	ŵųŴŷ
 VTF UIFPSFUJDBM RVBOUVN
DIFNJDBM EFTDSJQUPST UP RVBOUJGZ TPMWFOU FČFDUT JO DIFNJDBM SFBDUJPOT SBUIFS UIBO FY
QFSJNFOUBM QBSBNFUFST 4JNJMBSMZ XPSL IBT JODSFBTJOHMZ GPDVTFE PO JOWFTUJHBUJOH UIF
JOĘVFODF PG OPOBRVFPVT TPMWFOU QSPQFSUJFT PO CJPDBUBMZTUT BOE SFBDUJPOT 	-PVTB
#BQUJTUB BOE 4PBSFT ŵųŴŶ
 UP JNQSPWF VOEFSTUBOEJOH PG VOEFSMZJOH NFDIBOJTUJDT 'PS
FYBNQMF UIF TFMFDUJPO PG QPMZNFST GPS UXPQIBTF QBSUJUJPOJOH CJPSFBDUPST VTJOH UIFS
NPEZOBNJD NPEFMT IBT CFFO TVDDFTTGVMMZ TIPXO 	#BDPO 1BSFOU BOE %BVHVMJT ŵųŴŷ
#BDPO FU BM ŵųŴŸ
 )PXFWFS EVF UP UIF IJHI DPNQMFYJUZ PG CJPDIFNJDBM SFBDUJPOT UIF
BQQMJDBUJPO PG VOJWFSTBM NPEFMT UP QSFEJDU PVUDPNFT B QSJPSJ SFNBJOT EJďDVMU
ćVT UIJT DIBQUFS BJNT BU FNQJSJDBMMZ JOWFTUJHBUJOH B SBOHF PG DPTPMWFOUT GPS UIF
BMLBOF CJPPYJEBUJPO UP EFUFSNJOF UIFJS JNQBDU PO QSPEVDU ZJFMET BOE TQFDJĕDJUZ BT
XFMM BT UIFJS CJPDPNQBUJCJMJUZ 5P UIJT FOE TJY DPTPMWFOUT XFSF DIPTFO GSPN MJUFSBUVSF
BOE CBTFE PO DPNNFSDJBM BWBJMBCJMJUZ ćFTF TQBO B XJEF SBOHF PG QPMBSJUJFT BOE TUSVD
UVSFT GSPN WFSZ BQPMBS TNBMM NPMFDVMFT TVDI BT CJT	ŵFUIZMIFYZM
 QIUIBMBUF 	#&)1

UP NPSF QPMBS QPMZNFSJD NPMFDVMFT TVDI BT UIF OPOJPOJD USJCMPDL DPQPMZNFS -ŹŴ
	5BCMF ŸŴ

*U JT IZQPUIFTJTFE UIBU UIF DPTPMWFOUT DBVTF B WBSJFUZ PG FČFDUT ćF NPSF QP
MBS DPNQPVOET 	5FSHJUPM -ŹŴ BOE 5SJUPO
 XPVME JNQSPWF QSPEVDU FYUSBDUJPO BXBZ
GSPN UIF CJPDBUBMZTU BOE UIFSFCZ BMMFWJBUF QSPEVDU UPYJDJUZ GPS JNQSPWFE PWFSBMM ZJFMET
"U UIF TBNF UJNF UIF TVSGBDUBOUT BSF MJLFMZ UP JNQSPWF TVCTUSBUF BDDFTT CZ QSPNPU
JOH FNVMTJPO GPSNBUJPO ćJT DPVME SFTVMU JO JODSFBTFE ZJFMET EVF UP IJHIFS BMLBOF
TVCTUSBUF BWBJMBCJMJUZ *O BEEJUJPO SFEVDJOH TVCTUSBUF MJNJUBUJPOT NBZ GBWPVS UIF QSP
EVDUJPO PG BMDPIPM UP PWFSPYJEBUJPO )PXFWFS JODSFBTFE TVCTUSBUF BWBJMBCJMJUZ NBZ
ƃſ *OUSPEVDUJPO ƇƆ
5BCMF ŸŴ 0WFSWJFX PG UFTUFE DPTPMWFOUT '".& o GBUUZ BDJE NFUIZM FTUFS
$PTPMWFOU 4USVDUVSF %FUBJMT 3FGFSFODFT
#JT	ŵFUIZM
IFYZM

QIUIBMBUF O
O
O
O /POUPYJD PSHBOJD DBSSJFS
QIBTF GPS XIPMFDFMM '".&
PYJEBUJPO QSPNPUFT
PWFSPYJEBUJPO
$SV[
FU BM 	ŵųųŷ

BOE
4DISFXF
FU BM 	ŵųŴŷ

4JMJDPOF
PJM
Si OHO Si O H
m n
/POUPYJD PSHBOJD DBSSJFS
QIBTF GPS XIPMFDFMM
QIZUPTUFSPM DMFBWBHF
$BSWBMIP
FU BM 	ŵųųż

&UIZM
PMFBUF
O
O
/POUPYJD PSHBOJD DBSSJFS
QIBTF GPS XIPMFDFMM '".&
PYJEBUJPO QSPNPUFT
PWFSPYJEBUJPO
,VIO
FU BM 	ŵųŴŵ

BOE
4DISFXF
FU BM 	ŵųŴŷ

5SJUPO
9o4FSJFT
n
O
OH
Triton
X-45 (n~4.5)
X-114 (n~7.5)
X-100 (n~9.5)
#JPDPNQBUJCMF DBSSJFS QIBTF
GPS XIPMFDFMM CJPDPOWFSTJPO
PG TUFSPMT
8BOH
FU BM 	ŵųųŷ

BOE 8BOH
FU
BM 	ŵųųŻB

5FSHJUPM
ŴŸ4ź 7
O
O
H
#JPDPNQBUJCMF GBUUZ BDJE
FYUSBDUJPO GSPN BMHBM
DVMUVSFT SFDZDMJOH PG
TVSGBDUBOU
(MFNCJO
,FSOFS BOE
4NJSOPWB
	ŵųŴŶ

1PMPYBNFS
-ŹŴ
HO
O
O
O
H
2302
4FMFDUJWF CVUBOPM FYUSBDUJPO
GSPN "#& GFSNFOUBUJPO XJUI
-Źŵ 	ŵ¨&0 PG -ŹŴ

SFDZDMJOH PG TVSGBDUBOU
%IBNPMF
FU BM 	ŵųŴŵ

BMTP SFTVMU JO IJHIFS UPYJDJUZ *O BEEJUJPO UIF TVSGBDUBOUT IBWF CFFO TIPXO UP GPSN
DMPVEQPJOU TZTUFNT XIJDI DBO GBDJMJUBUF QSPEVDU TFQBSBUJPO BOE QIBTF SFDZDMJOH QP
UFOUJBMMZ BMMFWJBUJOH UIF BEEJUJPOBM DPTU DPNQBSFE UP BO BMLBOFPOMZ PSHBOJD QIBTF
	8BOH ŵųųź

0O UIF PUIFS IBOE CZ VTF PG UIF NPSF BQPMBS DPTPMWFOUT 	#&)1 TJMJDPOF PJM BOE
FUIZM PMFBUF
 JU JT FYQFDUFE UIBU B EJMVUJPO PG UIF PSHBOJD QIBTF NBZ SFEVDF UPYJD IZ
ESPQIPCJD DPNQPVOE DPODFOUSBUJPOT BOE UIFSFCZ NJUJHBUF UIFJS UPYJDJUZ "MUIPVHI
#&)1 IBT CFFO XJEFMZ VTFE JO UIF MJUFSBUVSF FUIZM PMFBUF JT JODMVEFE IFSF BT BO FO
ƃƀ .BUFSJBMT BOE NFUIPET ƇƇ
WJSPONFOUBMMZ GSJFOEMZ BMUFSOBUJWF 	,VIO FU BM ŵųŴŵ
 4JMJDPOF PJM JT JODMVEFE BT BO
DIFNJDBMMZ JOFSU BMUFSOBUJWF 	&M "BMBN 1BVTT BOE -FCFBVMU ŴżżŶ

ćF SBOHF PG EJČFSFOU NPMFDVMFT FYFNQMJĕFT UIF DPNQMFYJUZ PG DPTPMWFOU TFMFD
UJPO 'VSUIFS JO DBTF PG UIF BMLBOF PYJEBUJPO UIF DPTPMWFOU BQQSPBDI BUUFNQUT UP
QPUFOUJBMMZ TPMWF TFWFSBM QSPCMFNT TIJFMEJOH UIF CJPDBUBMZTU GSPN FYDFTTJWF TVCTUSBUF
PS QSPEVDU UPYJDJUZ XIJMTU BMMPXJOH TVCTUSBUF TVQQMZ BOE FYUSBDUJPO PG QSPEVDUT GSPN
UIF CJPDBUBMZTU QSFGFSFOUJBMMZ UIF BMDPIPM
*O PSEFS UP FďDJFOUMZ JOWFTUJHBUF UIJT CSFBEUI PG BTQFDUT UIF QSFWJPVTMZ EF
WFMPQFE IJHIUISPVHIQVU NJDSPXFMM QMBUGPSN JT MFWFSBHFE " NVMUJWBSJBUF EBUB BOB
MZTJT 	.7%"
 BQQSPBDI JT VTFE UP JOUFHSBUF QIZTJDPDIFNJDBM QBSBNFUFST PG UIF DP
TPMWFOUT BOE SFBDUJPO DPNQPVOET JOUP UIF BOBMZTJT BOE NBYJNJTF UIF VUJMJUZ PG UIF
FYQFSJNFOUBM EBUB
ăĀ .BUFSJBMT BOENFUIPET
ăĀÿ 4PMWFOU NJYUVSF QSFQBSBUJPO
"MM DPTPMWFOUT XFSF QVSDIBTFE GSPN DPNNFSDJBM TPVSDFT 	4JHNB"MESJDI 6,
 BU UIF
IJHIFTU BWBJMBCMF QVSJUZ TJMJDPOF PJM XBT QVSDIBTFE GSPN "DSPT 0SHBOJDT 	#FMHJVN

*O DBTF PG 5SJUPO TVSGBDUBOUT UIF TVSGBDUBOU XBT BEEFE UP UIF BRVFPVT CVČFS VTFE
GPS CJPDPOWFSTJPO SFBDUJPOT "MM PUIFS DPTPMWFOU EJMVUJPOT XFSF QSFQBSFE CFGPSFIBOE
JO UIF SFTQFDUJWF BMLBOF TVCTUSBUF UP FJUIFS ŸųNM M¦Ŵ PS ŶųųNM M¦Ŵ DPODFOUSBUJPO BOE
TUPSFE JO TDSFX DBQ HMBTT WJBMT 5SJUPO 9Ŵųų XBT QSFQBSFE BU ŴNM M¦Ŵ ĕOBM DPODFOUSB
UJPO JO UIF BRVFPVT CVČFS BT CFGPSF 5SJUPO 9ŷŸ9ŴŴŸ XBT QSFQBSFE BU ŸųNM M¦Ŵ PS
ŶųųNM M¦Ŵ SFMBUJWF UP UIF PSHBOJD QIBTF EFTQJUF CFJOH EJMVUFE JO UIF BRVFPVT QIBTF
*O BMM DBTFT FYDFQU XIFO VTJOH 5SJUPO 9Ŵųų UIF BCTPMVUF BRVFPVT BOE BMLBOF QIBTF
WPMVNFT XFSF LFQU DPOTUBOU BOE DPTPMWFOUT XFSF BEEFE JO BEEJUJPO UP UIF WPMVNFT
VTFE JO UIF DPOUSPM SFBDUJPO 'PS FYBNQMF JO DBTF PG BO PDUBOF SFBDUJPO XJUI Ŷų
5FSHJUPM Ŵųų ϪM PG UIF QSFQBSFE PDUBOF JO 5FSHJUPM NJYUVSF 	ŶųųNM M¦Ŵ
 XFSF BEEFE
ƃƀ .BUFSJBMT BOE NFUIPET ſžž
UP ŵŻų VM BRVFPVT CVČFS 3FBDUJPOT XFSF QFSGPSNFE BU DPOEJUJPOT EFUFSNJOFE JO
DIBQUFS Ŷ VOMFTT PUIFSXJTFNFOUJPOFE 3FBDUJPOTXJUI QFOUBOF BT TVCTUSBUFXFSF ĕMMFE
JO B DPME SPPN BU ŷ ¡$ UP DPOUSPM FYDFTTJWF TVCTUSBUF FWBQPSBUJPO CFGPSF TFBMJOH UIF
QMBUF 'JHVSF ŸŴ QSPWJEFT B TDIFNBUJD EFTDSJQUJPO PG UIF TUFQT JOWPMWFE XIFO SVOOJOH
SFBDUJPOT XJUI DPTPMWFOUT JO .18T
3a. Add 
resuspended cell 
suspension to 
microwell (270 µl)
3b. Add co-solvent 
in alkane mixture to 
microwell (70 µl)
2. Resuspend cells 
in bu er on ice
1a. Prepare 
aqueous reaction 
bu er from stock 
solutions to nal 
concentration
4. Seal plate and 
incubate plate in 
shaker
1b. Prepare co-
solvent in alkane 
substrate stock 
solution (except for 
Triton co-solvents which 
were prepared as an 
aqueous stock)
'JHVSF ŸŴ 4DIFNF PG NJDSPXFMM QMBUF QSFQBSBUJPO GPS SFBDUJPOT XJUI DPTPMWFOUT
ăĀĀ 'VSUIFS IZESPDBSCPO TVCTUSBUFT
"MM GVSUIFS IZESPDBSCPO TVCTUSBUFT XFSF QVSDIBTFE GSPN DPNNFSDJBM TPVSDFT 	4JHNB
"MESJDI 6,
 BU UIF IJHIFTU BWBJMBCMF QVSJUZ 	żŻ

ăĀā "OBMZUJD QSPDFEVSFT
1SPEVDU SFDPWFSZ GSPN TPMWFOU NJYUVSFT
&YUSBDUJPO FďDJFODJFT PG SFBDUJPO QSPEVDUT JO GPVS DPTPMWFOUT SFBDUJPO NJYUVSFT
	FUIZM PMFBUF TJMJDPOF PJM 5FSHJUPM -ŹŴ
 XFSF UFTUFE BU ŶųųNM M¦Ŵ JO UIF PDUBOF TVC
TUSBUF ćFTF XFSF EFUFSNJOFE CZ TQJLJOH SFBDUJPO NJYUVSFT XJUIPVU DFMMT XJUI LOPXO
BNPVOUT PG PYJEBUJPO QSPEVDUT ćJT XBT DBSSJFE PVU JO TDSFX DBQ HMBTT WJBMT 7JBMT
XFSF NJYFE PO B SPUBUPS GPS BU MFBTU ŵ I BU SPPN UFNQFSBUVSF CFGPSF FYUSBDUJPO XJUI
DZDMPIFYBOF GPS ($ BOBMZTJT "ęFS FYUSBDUJPO GPS ($ BOBMZTJT BOE DPODFOUSBUJPO EF
UFSNJOBUJPO UIF BNPVOU PG SFDPWFSFE QSPEVDU BHBJOTU UIF TQJLFE BNPVOU DBO CF DBM
DVMBUFE (FOFSBMMZ PWFS żų PG QSPEVDU XBT SFDPWFSFE GSPN UIF SFBDUJPO NJYUVSFT
ƃƀ .BUFSJBMT BOE NFUIPET ſžſ
	TFDUJPO %Ŵ
 )PXFWFS JO DBTF PG 5FSHJUPM FYUSBDUJPO ESPQT UP źų GPS UIF NBKPS
QSPEVDUT ćJT JT QBSUJBMMZ EVF UP UIF EJďDVMUZ PG TFQBSBUJOH UIF QIBTFT BęFS NJYJOH B
QSPCMFN UIBU EJE OPU PDDVS XIFO FYUSBDUJOH SFBDUJPOT XJUI DFMMT JO UIF BRVFPVT QIBTF
ćJT JMMVTUSBUFT B GVSUIFS QSPCMFN UIF QSFTFODF PG DFMMT JOĘVFODFT UIF QIBTF DPNQPT
JUJPO GPS FYBNQMF CZ FYDSFUJPO PG CJPTVSGBDUBOUT PS EVF UP TVSGBDF BDUJWF DFMM EFCSJT
	3PKP ŵųŴųC

.FNCSBOF FYUSBDUJPO
*O PSEFS UP JEFOUJGZ DIBOHFT JO UIF NFNCSBOF MJQJE DPNQPTJUJPO EVF UP PSHBOJD QIBTF
BOE DPTPMWFOU FYQPTVSF NFNCSBOF FYUSBDUJPO XBT QFSGPSNFE TJNJMBS UP 3PZDF FU
BM 	ŵųŴŶ
 BęFS UIF NFUIPE CZ #MJHI BOE %ZFS 	ŴżŸż

$FMMT FYQPTFE UP B DPTPMWFOU SFBDUJPO NJYUVSF XFSF IBSWFTUFE BOE XBTIFE UXJDF
JO ŵŸNM DPME QIPTQIBUF CVČFSFE TBMJOF 	1#4
 	Q) ź
 	4JHNB"MESJDI
 	DFOUSJGVHF
Ÿųųų SQN ŷ ¡$ GPS ŴŸNJO
 ćF MBTU SFTVTQFOTJPO XBT JO ŶNM 1#4 GPMMPXFE CZ USBOT
GFS JO B ŷNM TDSFX DBQ HMBTT WJBM ćF TVQFSOBUBOU XBT SFNPWFE BęFS DFOUSJGVHBUJPO
	Ÿųųų SQN GPS ŴųNJO
 Ÿų ϪM PG BO JOUFSOBM TUBOEBSE XFSF BEEFE GPMMPXFE CZ ŴŷNM
NFUIBOPM 	4JHNB"MESJDI 6,
 ćF DFMM QFMMFU XBT SFTVTQFOEFE JO UIF MJRVJE BOE TPO
JDBUFE PO JDF GPS Ŷ ¨ ŵų T "ęFS DFOUSJGVHBUJPO BU Ÿųųų SQN GPS ŴųNJO UIF TVQFSOBUBOU
XBT DPMMFDUFE JO B TFQBSBUF HMBTT WJBM ćF QFMMFU XBT GVSUIFS JODVCBUFE XJUI źŸų ϪM
DIMPSPGPSN BU Ŷź ¡$ ŴŸų SQN PO B UIFSNPNJYFS GPS ŸNJO " UFSOBSZ NJYUVSF XBT VTFE
UP TFQBSBUF UIF GSFF GBUUZ BDJET CZ DPNCJOJOH UIF DIMPSPGPSN QIBTF XJUI UIF DPMMFD
UFE NFUIBOPM QIBTF BOE BEEJOH ŴŷNM PG 30 XBUFS "ęFS QIBTF TFQBSBUJPO ŷųų ϪM PG
UIF DIMPSPGPSN QIBTF XFSF DPMMFDUFE JO B OFX WJBM BOE UIF DIMPSPGPSN SFNPWFE JO BO
FWBQPSBUPS 	(FOFWBD
 ćF SFNBJOJOH GBUUZ BDJET XFSF UIFONFUIZMBUFE CZ BEEJOH ŴNM
PG ŴŵŸNPM M¦Ŵ )$M JO NFUIBOPM 	4JHNB"MESJDI
 BOE JODVCBUJPO BU Żų ¡$ GPS ŶųNJO
"ęFS DPPMJOH ųŸNM PG B ż H M¦Ŵ /B$M TPMVUJPO XFSF BEEFE BOE UIF TBNQMF XBT FYUSBD
UFE XJUI ŵNM DZDMPIFYBOF GPS TVCTFRVFOU ($.4 BOBMZTJT ćF GPMMPXJOH DPNQPVOET
XFSF GPVOE JO UIF TBNQMFT NZSJTUJD BDJE 	$Ŵŷų
 QBMNJUJD BDJE 	$ŴŹų
 IFYBEFDFOPJD
ƃƀ .BUFSJBMT BOE NFUIPET ſžƀ
BDJE 	$ŴŹŴ
 DZDMPQSPQBOF$Ŵźų 	$ŴźDZD
 BOE PDUBEFDFOPJD BDJE 	$ŴŻŴ
 ćF QFBL
BSFBT PG JEFOUJĕFE EFSJWBUJTFE NFNCSBOF GBUUZ BDJET XFSF VTFE UP DBMDVMBUF UIF MFOHUI
SBUJP 	-
 	&RVBUJPO ŸŶ
 BOE TBUVSBUFE WFSTVT VOTBUVSBUFE SBUJP 	4  6
 	&RVBUJPO Ÿŷ

	3PZDF FU BM ŵųŴŶ

-   ¨ $Ŵŷų   ¨ )$ŴŹų  $ŴŹŴ  $ŴźDZD*   ¨ $ŴŻŴ$Ŵŷų  $ŴŹų 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 $ŴźDZD  $ŴŻŴ 	ŸŶ

4  6  $Ŵŷų  $ŴŹų$ŴŹŴ  $ŴźDZD  $ŴŻŴ 	Ÿŷ

(BT DISPNBUPHSBQIZ NBTT TQFDUSPNFUSZ
($.4 XBT VTFE UP JEFOUJGZ VOLOPXO CJPDPOWFSTJPO QSPEVDUT GSPN GVSUIFS TVC
TUSBUFT BOE NFNCSBOF FYUSBDUJPOT 4BNQMFT GSPN UIFTF SFBDUJPOT XFSF QSFQBSFE BD
DPSEJOH UP TVCTFDUJPO ŵŷŴ
0SHBOJD QIBTF TBNQMFT 	Ŵ ϪM
 XFSF TFQBSBUFE CZ B ćFSNP 4DJFOUJĕD 5SBDF ŴŶųų
HBT DISPNBUPHSBQIZ FRVJQQFE XJUI B 3FTUFL 3YJŸ4JM .4 DPMVNO 	ŶųN ¨ ųŵŸNN ¨
ųŸ ϪN 3FTUFL 64"
 DPOUSPMMFE CZ B $ISPNFMFPO źŵ EBUB TZTUFN 	ćFSNP4DJFOUJĕD
64"
 )FMJVN XBT VTFE BT B DBSSJFS HBT BU DPOTUBOU ĘPX 	ŴŸNMNJO¦Ŵ
 XJUI TQMJU JO
KFDUJPOT 	TQMJU SBUJP PG Ŵųų

'PS NBTT TQFDUSPNFUSZ B ćFSNP 4DJFOUJĕD *42 2% TJOHMF RVBESVQPMF TZTUFN
XBT VTFE XJUI FMFDUSPO JPOJTBUJPO *PO TPVSDF UFNQFSBUVSFT BOE .4 USBOTGFS MJOF UFN
QFSBUVSFT XFSF TFU BU ŵźŸ ¡$
'VSUIFS ($.4 XBT VTFE UP JEFOUJGZ BOE QSPWJEF B SFMBUJWF RVBOUJĕDBUJPO PG
NFNCSBOF GBUUZ BDJET GSPN DFMM NFNCSBOF FYUSBDUT 0SHBOJD QIBTF TBNQMFT XFSF QSF
QBSFE BT EFUBJMFE JO TFDUJPO ŸŵŶ )PXFWFS JO UIJT DBTF B DPOTUBOU IFMJVN ĘPX SBUF PG
ŴŷNMNJO¦Ŵ BOE B TQMJU SBUJP PG Ÿų XFSF VTFE GPS ($ TFQBSBUJPO
ćF UFNQFSBUVSF QSPHSBNNFT GPS UIF ($ DBO CF GPVOE JO 5BCMF Ÿŵ ćF $Ż
ƃƀ .BUFSJBMT BOE NFUIPET ſžƁ
.4 NFUIPE XBT VTFE GPS JEFOUJĕDBUJPO PG OFX QSPEVDUT XIFSFBT UIF UIF '".& .4
NFUIPE XBT VTFE GPS NFNCSBOF FYUSBDUT
'PS EFUFDUJPO PG DPNQPVOET UIF JOTUSVNFOU XBT TFU JO GVMM TDBONPEFXJUI SBOHF
PG Ŵų V UP ŶŸų V BOE B TDBO UJNF PG ųŴŵ T %FUBJMT PG TQFDUSB GPS JEFOUJĕFE QSPEVDUT DBO
CF GPVOE JO "QQFOEJY &
5BCMF Ÿŵ (BT DISPNBUPHSBQIZoNBTT TQFDUSPNFUSZ UFNQFSBUVSF QSPHSBNT
.FUIPE *OKFDUPS 5 *OJUJBM PWFO 5 3BNQ SBUF 'JOBM PWFO 5
¡$ ¡$ ¡$NJO¦Ŵ ¡$
$ .4   	GPS ųŸNJO
   	GPS ŴNJO

'".& .4   	GPS ųŸNJO
   	GPS ŸNJO

'MPX DZUPNFUSZ
'MPX DZUPNFUSZ XBT QFSGPSNFE UP EFUFSNJOF DFMM WJUBMJUZ BęFS PSHBOJD QIBTF BOE DP
TPMWFOU FYQPTVSF CZ EFUFSNJOJOH NFNCSBOF JOUFHSJUZ BOE UIVT QFSNFBCJMJUZ UP %/"
TUBJOT 5XP TUBJOT BSF VTFE UIJB[PMF PSBOHF 	50
 JT B QFSNFBOU TUBJO BOE FOUFST BMM
DFMMT MJWF BOE EFBE QSPQJEJVN JPEJEF 	1*
 EPFT OPU QFSNFBUF DFMM NFNCSBOFT BOE
TUBJOT DFMMT UP UIFJS EFHSFF PG NFNCSBOF EBNBHF ćVT 50 BMMPXT EJTDSJNJOBUJPO PG
DFMMT GSPNCBDLHSPVOE OPJTF BOE 10 BMMPXT BTTFTTJOH UIF EFHSFF PGNFNCSBOF EBNBHF
BOE UIFSFGPSF DFMM WJBCJMJUZ
" 1#4 TUBJOJOH CVČFS 	4JHNB"MESJDI
 	Q) ź
 XBT QSFQBSFE XJUI ŴNNPM M¦Ŵ
&%5" BOE Ŵųų ϪM M¦Ŵ 5XFFO ŵų "MM CVČFST JODMVEJOH UIF SFBDUJPO CVČFS XFSF ĕMUFSFE
	ųŵŵ ϪN
 CFGPSF VTF UP SFEVDF UIF CBDLHSPVOE OPJTF GSPN TNBMM QBSUJDMFT $FMMT FY
QPTFE UP B DPTPMWFOU SFBDUJPO NJYUVSF XFSF IBSWFTUFE BOE XBTIFE UXJDF JO ŴŵNM
DPME TUBJOJOH CVČFS 	DFOUSJGVHF Ÿųųų SQN ŷ ¡$ GPS ŴŸNJO
 ćF MBTU SFTVTQFOTJPO
XBT JO ŴųNM TUBJOJOH CVČFS GPMMPXFE CZ USBOTGFS PG Ŵų ϪM TPMVUJPO UP BO &QQFOEPSG
UVCF QSFĕMMFE XJUI ŷżų ϪM TUBJOJOH CVČFS #FGPSF ĘPX DZUPNFUSZ BOBMZTJT 	"DDVSJ $Ź
#%
 Ÿ ϪM PG UIJB[PMF PSBOHF 	50
 	ŷŵ ϪNPM M¦Ŵ JO %.40
 BOE QSPQJEJVN JPEJEF 	1*

	ŷŶNNPM M¦Ŵ JO XBUFS
 XFSF BEEFE BOE FBDI TBNQMF XBT JODVCBUFE GPS ŸNJO #FGPSF
ƃƀ .BUFSJBMT BOE NFUIPET ſžƂ
BOBMZTJT TBNQMF UVCFT XFSF HFOUMZ NJYFE CZ SFQFBUFEMZ JOWFSUJOH UIF UVCF
ćF ĘPX DZUPNFUFS 	#% "DDVSJ $Ź
 UISFTIPMET XFSF TFU BU Ÿųųų GPS 44$) 	TJEF
TDBUUFS
 BOE Ŵų ųųų GPS '4$) 	GPSXBSE TDBUUFS
 " UPUBM PG Ÿų ųųų FWFOUTXFSF SFDPSEFE
BU NFEJVN ĘPX SBUF 	'JHVSF %ŵ
 VOMFTT PUIFSXJTF NFOUJPOFE
'PS EBUB BOBMZTJT 50 QPTJUJWF DFMMT XFSF HBUFE PO ĘVPSFTDFODF EFUFDUPS '-Ŵ 	'JH
VSF %Ŷ
 ćF EFHSFF PG 1* TUBJOJOH PG UIF HBUFE QPQVMBUJPO DBO CF EFUFDUFE PO EFUFDUPS
'-Ŷ " QMPU PG '-Ŵ WFSTVT '-Ŷ BMMPXT EJTDSJNJOBUJPO PG MJWF BOE EFBE DFMM QPQVMBUJPOT
	'JHVSF %ŷ
 &YDJUBUJPO XBT EPOF XJUI B MBTFS BU ŷŻŻ ON ĕMUFST XFSF VTFE BU ŸŶŶŶŶ
	'-Ŵ
 BOE Źźų-1 	'-Ŷ
 3FGFS UP TFDUJPO %ŵ GPS FYFNQMBSZ SBX EBUB
$FMM DPODFOUSBUJPOT JO ĘPX DZUPNFUFS TBNQMFT XFSF FTUJNBUFE CZ EJWJEJOH UIF
OVNCFS PG SFDPSEFE 50 QPTJUJWF DFMM 	AUPUBM DFMMT
 CZ UIF TBNQMF WPMVNF BTQJSBUF EVS
JOH BOBMZTJT BT SFDPSEFE CZ UIF JOTUSVNFOU
1BSUJUJPO DPFóDJFOU
1BSUJUJPO DPFďDJFOUT PG SFBDUJPO QSPEVDUT CFUXFFO PSHBOJD BOE BRVFPVT QIBTFT XFSF
EFUFSNJOFE GPS GPVS DPTPMWFOUT SFBDUJPO NJYUVSFT 	FUIZM PMFBUF TJMJDPOF PJM 5FSHJUPM
-ŹŴ
 BU ŶųųNM M¦Ŵ JO UIF PDUBOF TVCTUSBUF ćFTF XFSF EFUFSNJOFE CZ TQJLJOH SFBDUJPO
NJYUVSFT XJUIPVU DFMMT XJUI LOPXO BNPVOUT PG PYJEBUJPO QSPEVDUT ćJT XBT DBSSJFE
PVU JO TDSFX DBQ HMBTT WJBMT 7JBMT XFSF NJYFE PO B SPUBUPS PWFSOJHIU BU SPPN UFN
QFSBUVSF CFGPSF DFOUSJGVHBUJPO 	Ÿųųų SQN ŵų ¡$ GPS ŴŸNJO
 GPS QIBTF TFQBSBUJPO ćF
PSHBOJD QIBTF XBT TVCTFRVFOUMZ SFNPWFE BOE EJMVUFE JO DZDMPIFYBOF GPS ($ BOBMZTJT
BOE PSHBOJD QIBTF DPODFOUSBUJPOT XFSF EFUFSNJOFE "RVFPVT QIBTF QSPEVDU DPODFO
USBUJPOT XFSF DBMDVMBUFE CZ NBTT CBMBODF 1BSUJUJPO DPFďDJFOUT XFSF UIFO EFUFSNJOFE
GPS FBDI TZTUFN VTJOH UIF &RVBUJPO ŸŸ
1PSHBR  ຾ \TPMVUF^PSHBOJD\TPMVUF^BRVFPVT຿ 	ŸŸ

ƃƀ .BUFSJBMT BOE NFUIPET ſžƃ
ăĀĂ $PNQVUBUJPOBM BOBMZTJT
1IZTJDPDIFNJDBM QSPQFSUZ FTUJNBUJPO
%VF UP UIF EJďDVMUZ PG ĕOEJOH MJUFSBUVSF EBUB GPS BMM DPNQPVOET FTUJNBUJPO PG)BOTFO
BOE MPH1 QBSBNFUFST GPS DPTPMWFOUT BOE SFBDUJPO TVCTUSBUF BOE QSPEVDUT XBT DBSSJFE
PVU VTJOH $0.40RVJDL 	%FNP WFSTJPO Ŵŷ $04.0MPHJD (FSNBOZ
 ćF RVBOUJUBU
JWF TUSVDUVSF QSPQFSUZ SFMBUJPOTIJQT NPEFMT PG UIF TPęXBSF XFSF VTFE UP QSFEJDU CPUI
QBSBNFUFST 	-PTDIFO BOE ,MBNU ŵųŴŵ
 ćF )BOTFO QBSBNFUFS GPS TJMJDPOF PJM XBT
FTUJNBUFE GSPN "EBNTLB 7PFMLFM BOE )ÏCFSHFS 	ŵųųź
 BOE 8PJUPO 	ŵųŴŷ

ćF EJTUBODF CFUXFFO UXP DPNQPVOET JO UIF )BOTFO TQBDF 	34
 BOE IFODF UIFJS
TPMVCJMJUZ XBT FTUJNBUFE VTJOH UIF &RVBUJPO ŸŹ BDDPSEJOH UP )BOTFO 	ŵųŴŵ
 )FSF UIF
JOWFSTF XBT VTFE UP BMMPX FBTJFS JOUFSQSFUBUJPO JO TVCTFRVFOU BOBMZTFT UIVT IJHIFS
WBMVFT SFQSFTFOU CFUUFS TPMVCJMJUZ
34 

 ปўE ¦ ўEผ  ๟ўQ ¦ ўQ๠ 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.VMUJWBSJBUF EBUB BOBMZTJT
1BSUJBM MFBTU TRVBSFT QSPKFDUJPOT UP MBUFOU TUSVDUVSFT 	1-4
 SFHSFTTJPO BOBMZTJT XBT QFS
GPSNFE 	4*.$" ŴŶųŵ 6NFUSJDT 6NFÌ 4XFEFO
 GPS BOBMZTJOH NVMUJQMF WBSJBCMFT JO
POF NPEFM 	8PME 4KÚTUSÚN BOE &SJLTTPO ŵųųŴ
 1-4 NPEFMT XFSF ĕUUFE XJUI EFGBVMU
TFUUJOHT VTJOH BVUPĕU GPS NPEFM DSPTTWBMJEBUJPO 3FMBUJPOTIJQT CFUXFFO GBDUPST BOE
SFTQPOTFT XFSF BTTFTTFE JO MPBEJOH QMPUT 'PS JOUFSQSFUBUJPO B MJOF GSPN B TFMFDUFE
SFTQPOTF XBT ESBXO UISPVHI UIF PSJHJO PG UIF QMPU BOE UIF 9 BOE :WBSJBCMFT XFSF
QSPKFDUFE PO UIF MJOF 7BSJBCMFT BU UIF PQQPTJUF FOE PG UIF MJOF GSPN UIF SFTQPOTF
XFSF EFUFSNJOFE BT OFHBUJWFMZ DPSSFMBUFE XIFSFBT WBSJBCMFT DMPTF UP UIF SFTQPOTF BSF
QPTJUJWFMZ DPSSFMBUFE XJUI JU .PEFM RVBMJUZ XBT BTTFTTFE CZ HPPEOFTT PG ĕU 	3ŵ
 BOE
HPPEOFTT PG QSFEJDUJPO 	2ŵ
 .PEFM WBMJEBUJPO XBT DBSSJFE PVU VTJOH QFSNVUBUJPO
UFTUT PWFS ŷų JUFSBUJPOT
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſžƄ
ăā 3FTVMUT BOE EJTDVTTJPO
ăāÿ 4PMWFOU NJYUVSFT GPS BMLBOF CJPPYJEBUJPOT
4PMWFOU NJYUVSF TDSFFOJOH
*OJUJBMMZ UIF TJY DIPTFO DPTPMWFOUT XFSF TDSFFOFE UPHFUIFS XJUI DPOUSPM SFBDUJPOT
XJUIPVU BEEJUJPOBM DPTPMWFOU BOE XJUI ųŴ  5SJUPO 9Ŵųų ćF TDSFFOJOH XBT DBS
SJFE PVU BU Ÿ BOE Ŷų DPTPMWFOU JO ĕWF EJČFSFOU BMLBOF TVCTUSBUFT PWFS ŵŷ I HJWJOH
B UPUBM PG źų SFBDUJPOT 	'JHVSFT Ÿŵ BOE ŸŶ

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'JHVSF Ÿŵ $PTPMWFOU TDSFFOJOH XJUI QFOUBOF 	B
 IFYBOF 	C
 IFQUBOF 	D
 BOE PDUBOF 	E

BęFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN BU WBSZJOH DPTPMWFOU QFSDFOUBHFT JO TVCTUSBUF JOEJDBUFE CFMPX
YBYJT FYDFQU 59Ŵųų JO BRVFPVT CVČFS
*OUFSFTUJOHMZ MBSHF TZTUFNBUJD WBSJBUJPOT JO QSPEVDU DPODFOUSBUJPOT XFSF SFDPS
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſžƅ
EFE GPS UIF EJČFSFOU SFBDUJPOT " UFOEFODZ UPXBSET PWFSPYJEBUJPO UP UIF BDJE QSPEVDU
DBO CF TFFO GSPN UIF QSPEVDU DPODFOUSBUJPOT FTQFDJBMMZ BU UIF DPOUSPM DPOEJUJPOT XJUI
OP DPTPMWFOU ćF BMEFIZEF XBT GPVOE JO USBDF BNPVOUT BU JUT IJHIFTU JO BMM DBTFT TVH
HFTUJOH UIBU UIF BMDPIPM PYJEBUJPO JT UIF SBUFMJNJUJOH TUFQ *O DBTF PG UIF EPEFDBOF
TVCTUSBUF 	'JHVSF ŸŶ
 IJHI QSPEVDU DPODFOUSBUJPOT BSF BDIJFWFE POMZ BU MPX DPODFO
USBUJPOT PG 5SJUPO TVSGBDUBOUT BT QSFWJPVTMZ GPVOE 	(SBOU FU BM ŵųŴŵ

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'JHVSF ŸŶ $PTPMWFOU TDSFFOJOH XJUI EPEFDBOF BęFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN BU WBSZJOH
DPTPMWFOU QFSDFOUBHFT JO EPEFDBOF JOEJDBUFE CFMPX YBYJT FYDFQU 59Ŵųų JO BRVFPVT CVČFS
8JUI SFHBSE UP UIF SFNBJOJOH EBUB UIF IJHIFTU PWFSBMM ZJFMET BSF BDIJFWFEXJUI UIF
OBUVSBM PDUBOF TVCTUSBUF 	ŴŻŻNNPM M¦Ŵ
 EFDSFBTJOH XJUI TVCTUSBUF DIBJO MFOHUI 	'JH
VSF ŸŵE
 4JNJMBSMZ #FJMFO ,JOHNB BOE 8JUIPMU 	Ŵżżŷ
 GPVOE UIBU TIPSUFS OBMLBOF
TVCTUSBUFT TIPX SFEVDFE DPOWFSTJPO SBUFT XJUI MPOHFS DIBJO TVCTUSBUFT TVDI BT EP
EFDBOF TIPXJOH OP DPOWFSTJPO GPS B XIPMFDFMM TZTUFN ćJT TVHHFTUT UIBU UIF CJPDBUB
MZTU JT JEFBMMZ TVJUFE GPS TVCTUSBUFT PG BSPVOE FJHIU DBSCPO JO DIBJO MFOHUI )PXFWFS
#FJMFO ,JOHNB BOE 8JUIPMU 	Ŵżżŷ
 QSFTFOU JO WJUSP SFTVMUT PG B SFDPOTUJUVUFE "ML#(5
TZTUFN UIBU TIPXT DPOWFSTJPO PG MPOHFS DIBJO TVCTUSBUFT TVDI BT EPEFDBOF XJUI TJN
JMBSMZ IJHI SBUFT UP UIBU PG PDUBOF ćJT SFJUFSBUFT UIBU XJUI B XIPMFDFMM CJPDBUBMZTU
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſžƆ
OPU POMZ EP FO[ZNBUJD MJNJUBUJPOT FYJTU CVU GVSUIFS DPOTUSBJOUT TVDI BT NBTT USBOTGFS
JOĘVFODF QSPEVDU ZJFMET *O GBDU UIF IJHI QSPEVDU DPODFOUSBUJPOT GPS UIF EPEFDBOF
PYJEBUJPO BDIJFWFE XJUI 5SJUPO 9Ŵųų TIPX UIBU UIF FO[ZNF TZTUFN JT DBQBCMF PG WFSZ
IJHI DPOWFSTJPO SBUFT BOE UIBU PQUJNJTBUJPO PG TVCTUSBUF USBOTQPSU JT WJUBM 4JNJMBSMZ
UIF QSFWJPVTMZ PCTFSWFE IJHI IFYBOBM QSPEVDUJPO SBUF TIPXT UIF QPUFOUJBM PG UIF FO
[ZNF TZTUFN GPS IJHI DPOWFSTJPO SBUFT 	TFDUJPO ŷŷ

'VSUIFS UIF BWFSBHF BMDPIPM UP BDJE QSPEVDU SBUJP JT IJHIFTU GPS UIF PDUBOF SFBD
UJPOT 	ŴŻż
 BHBJO EFDSFBTJOH XJUI TVCTUSBUF DIBJO MFOHUI ćFSFGPSF TJNJMBSMZ UP UIF
WBSJBUJPO PG UPUBM ZJFMET XJUI DIBJO MFOHUI UIF QSPEVDU TQFDUSVN JT JOĘVFODFE CZ DIBJO
MFOHUI "HBJO XIFUIFS UIJT JT B GVODUJPO PG UIF CJPDBUBMZTU PG UIF SFBDUJPO DPOEJUJPOT
PS B DPNCJOBUJPO PG CPUI JT VODMFBS
*O UFSNT PG UIF QSPEVDU TQFDUSVN JU JT JOUFSFTUJOH UP OPUF UIBU SFBDUJPOT XJUI UIF
5FSHJUPM -ŹŴ BOE 5SJUPO DPTPMWFOUT BDIJFWF WFSZ IJHI BMDPIPM UP BDJE SBUJPT PO BWFS
BHF ŵŹ Ŵŵ BOE Ŵź SFTQFDUJWFMZ 'PS IFYBOF BOE IFQUBOF PWFS TFWFO GPME IJHIFS BMDPIPM
UIBO BDJE QSPEVDU GPSNBUJPO XBT TFFO BęFS ŵŷ I JO UIF QSFTFODF PG Ŷų 5FSHJUPM .PTU
JOUFSFTUJOHMZ GPS UIF PDUBOF PYJEBUJPO XJUI Ŷų 5FSHJUPM BO BMDPIPM UP BDJE SBUJP PG
ŸŴ XBT TFFO XJUI ŵŷ H M¦Ŵ ĕOBM ŴPDUBOPM DPODFOUSBUJPO ćJT SFQSFTFOUT B Ŷŵ GPME JO
DSFBTF JO BMDPIPM ZJFME SFMBUJWF UP UIF DPOUSPM SFBDUJPO XJUIPVU DPTPMWFOUT GPS XIJDI
UIF BDJE QSPEVDU EPNJOBUFT XJUI B BMDPIPM UP BDJE SBUJP PG ųŶŸ XIJMTU NBJOUBJOJOH
TJNJMBS PWFSBMM QSPEVDU ZJFMET
*O DBTF PG IFYBOF IFQUBOF BOE PDUBOF UIF PWFSBMM IJHIFTU QSPEVDU RVBOUJUJFTXFSF
BDIJFWFE XJUI UIF NPSF OPOQPMBS TPMWFOUT OBNFMZ #&)1 TJMJDPOF PJM BOE BMTP FUIZM
PMFBUF 6Q UP ŶŸŹNNPM M¦Ŵ PG QSPEVDUT XFSF GPSNFE JO DBTF PG UIF PDUBOF PYJEBUJPO
XJUI Ŷų #&)1 QSFTFOU ćJT SFQSFTFOUT B Ŵź UJNFT JODSFBTF SFMBUJWF UP UIF DPOUSPM SF
BDUJPO XJUIPVU DPTPMWFOU BOE ŴŹ UJNFT IJHIFS UIBO JO UIF SFBDUJPO XJUI Ŷų 5FSHJUPM
ćF JODSFBTF JO PWFSBMM ZJFME XJUI IJHIFS DPODFOUSBUJPOT PG UIFTF DPTPMWFOUT JT DPO
USBSZ UP QSFWJPVT ĕOEJOHT XFSF #&)1 XBT TFFO UP MJNJU TVCTUSBUF BDDFTT BOE QSPNPUF
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſžƇ
PWFSPYJEBUJPO 	$PSOFMJTTFO FU BM ŵųŴŶ 4DISFXF FU BM ŵųŴŷ
 )PXFWFS JO UIFTF TUVE
JFT NVDI MPXFS TVCTUSBUF DPODFOUSBUJPOT JO #&)1 XFSF VTFE DPNQBSFE UP UIJT TUVEZ
ćVT JU JT MJLFMZ UIBU UIFSF JT BO PQUJNVN #&)1 DPODFOUSBUJPO UIBU BMMPXT NBYJNVN
PWFSBMM QSPEVDU ZJFMET CFGPSF FJUIFS MJNJUJOH TVCTUSBUF BDDFTT 	BU IJHIFS #&)1 DPO
DFOUSBUJPOT
 PS JOFČFDUJWFMZ NJUJHBUJOH TVCTUSBUF BOE QSPEVDU UPYJDJUZ 	BU MPXFS #&)1
DPODFOUSBUJPOT

4PMWFOU NJYUVSF UJNF DPVSTF
*O PSEFS UP WFSJGZ UIF DPTPMWFOU FČFDUT TFFO JO UIF JOJUJBM TDSFFOJOH BOE BT B CBTJT GPS
GVSUIFS XPSL UJNF DPVSTF EBUB XBT DPMMFDUFE VOEFS TFMFDUFE PG DPOEJUJPOT 'PS UIBU
GPVS DPTPMWFOUT XFSF DIPTFO OBNFMZ FUIZM PMFBUF TJMJDPOF PJM -ŹŴ BOE 5FSHJUPM FBDI
BU Ŷų DPODFOUSBUJPO JO BMLBOF TVCTUSBUF
ćFTF XFSF DIPTFO UP SFQSFTFOU UIF XIPMF TQFDUSVN PG QPMBSJUJFT BOE EVF UP UIFJS
FČFDUT PO PWFSBMM ZJFME 	FUIZM PMFBUF
 PS UIFJS FČFDU PO UIF BMDPIPM UP BDJE SBUJP 	5FSHJUPM
BOE -ŹŴ
 4JMJDPOF PJM XBT JODMVEFE EVF UP JUT JOFSU QSPQFSUJFT EFTQJUF JUT TNBMM FČFDUT
PO UIF SFBDUJPO 5JNF DPVSTF FYQFSJNFOUT XFSF QFSGPSNFE VTJOH UIF PDUBOF TVCTUSBUF
BOE DPNQBSFE UP B DPOUSPM SFBDUJPO XJUIPVU DPTPMWFOU 	'JHVSFT Ÿŷ BOE ŸŸ

0WFSBMM UIF USFOET PG UIF TDSFFOJOHXFSF DPOĕSNFECZ UIF UJNF DPVSTF EBUB )JHI
PWFSBMM ZJFMET XFSF SFDPSEFE JO UIF QSFTFODF PG FUIZM PMFBUF BOE TJMJDPOF PJM XJUI UIF
PDUBOPJD BDJE QSPEVDU EPNJOBUJOH 	'JHVSF Ÿŷ

*O UIF QSFTFODF PG 5FSHJUPM BOE -ŹŴ UIF USFOE PG IJHI ŴPDUBOPM ZJFMET BOE IJHI
BMDPIPM UP BDJE SBUJPT XBT DPOĕSNFE 	'JHVSF Ÿŷ
 "HBJO PWFSBMM ZJFMET TJNJMBS UP UIF
DPOUSPM SFBDUJPO XFSF BDIJFWFE JO DBTF PG 5FSHJUPM 	'JHVSF ŸŸ

ăāĀ 4PMWFOU NJYUVSF FòFDUT PO BMLBOF CJPPYJEBUJPOT
0O UIF CBTJT PG UIF UJNF DPVSTF FYQFSJNFOUT XJUI PDUBOF BNPSF EFUBJMFE JOWFTUJHBUJPO
XBT JOJUJBUFE ćF BJN XBT UP VODPWFS QIZTJDBM BOE QIZTJPMPHJDBM DBVTFT GPS UIF FČFDUT
PG DPTPMWFOUT PO UIF BMLBOF PYJEBUJPO SFBDUJPO XJUI B WJFX UP HFOFSBMJTF UIFTF
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſž
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'JHVSF Ÿŷ #JPDPOWFSTJPO UJNF DPVSTF XJUI DPTPMWFOUT Ŷų FUIZM PMFBUF 	B
 TJMJDPOF PJM 	C

-ŹŴ 	D
 PS 5FSHJUPM 	E
 JO PDUBOF PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN O   4%
1SPEVDU QBSUJUJPO DPFóDJFOUT JO TPMWFOU NJYUVSFT
ćFQBSUJUJPO DPFďDJFOU 	MPH1
 PG B DPNQPVOE SFĘFDUT UIF SBUJP PG JUT DPODFOUSBUJPO JO
B NJYUVSF PG UXP JNNJTDJCMF QIBTFT BU FRVJMJCSJVN )FSF UIF QBSUJUJPO DPFďDJFOUT GPS
UIF UISFF SFBDUJPO QSPEVDUT PG BO PDUBOF PYJEBUJPO JO SFBDUJPONFEJB XJUI EJČFSFOU DP
TPMWFOUTXFSF EFUFSNJOFE VOEFS UIF SFBDUJPO DPOEJUJPOT 	TVCTFDUJPO ŸŵŴ
 	'JHVSF ŸŹ

ćJT IFMQT JO VOEFSTUBOEJOH UIF FďDJFODZ PG DPTPMWFOUT UP FYUSBDU QSPEVDUT GSPN UIF
BRVFPVT QIBTF
(FOFSBMMZ UIF BMEFIZEF BOE BMDPIPM QSPEVDUT NPTUMZ QBSUJUJPO JO UIF PSHBOJD
QIBTF XIFSFBT UIF BDJE QSPEVDU QBSUJUJPOT JO UIF BRVFPVT QIBTF 	TIPXO BT 1BRPSH
 "
MBSHF EFWJBUJPO 	ȵŴų ¨
 SFMBUJWF UP UIF DPOUSPM TBNQMF XJUIPVU DPTPMWFOU PDDVST XIFO
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſſ
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'JHVSF ŸŸ #JPDPOWFSTJPO UJNF DPVSTF XJUI PDUBOF POMZ PWFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN O  
4%
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'JHVSF ŸŹ 1BSUJUJPO DPFďDJFOU GPS PDUBOF SFBDUJPO QSPEVDUT JO EJČFSFOU SFBDUJPO NFEJB DP
TPMWFOUT BU Ŷų JO PDUBOF O   4%
Ŷų 5FSHJUPM JT BEEFE UP UIF PDUBOF TVCTUSBUF )FSF UIF ŴPDUBOPM QSPEVDU QBSUJUJPOT
UP UIF BRVFPVT QIBTF QSFGFSFOUJBMMZ
*U JT JOUFSFTUJOH UP OPUF UIBU UIJT TFFNT UP BČFDU POMZ UIF BMDPIPM XJUI UIF PDUBOBM
BOE PDUBOPJD BDJE QBSUJUJPOJOH MBSHFMZ VODIBOHFE PWFS UIF DPOUSPM XJUIPVU DPTPMWFOU
*U XPVME CF FYQFDUFE UIBU MPXFS BMDPIPM QBSUJUJPO DPFďDJFOU XPVME MFBE UP IJHIFS
BRVFPVT DPODFOUSBUJPOT JO SFBDUJPOT BU JEFOUJDBM PWFSBMM DPODFOUSBUJPOT "T B DPO
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƀ
TFRVFODF IJHIFS UPYJD FČFDUT UPXBSET UIF CJPDBUBMZTU XPVME SFTVMU )PXFWFS UIF
PWFSBMM PDUBOF PYJEBUJPO ZJFMET XJUI 5FSHJUPM BT B DPTPMWFOU BSF OPU SFEVDFE XIFO
DPNQBSFE UP UIF DPOUSPM SFBDUJPO
1PUFOUJBMMZ BU Ŷų UIF5FSHJUPM GPSNT B UIJSE TVSGBDUBOU SJDI QIBTF TFQBSBUF GSPN
UIF BRVFPVT XIJDI JT OPU BQQSPQSJBUFMZ EFUFDUFE EVF UP POMZ NFBTVSJOH DPODFOUSB
UJPOT JO UIF PSHBOJD QIBTF XIFO EFUFSNJOJOH UIF QBSUJUJPO DPFďDJFOU *O UIJT DBTF
UIF 5FSHJUPM NBZ CF FYUSBDUJOH UIF BMDPIPM GSPN UIF DBUBMZTU JOUP UIF TVSGBDUBOU QIBTF
SFTVMUJOH JO UIF SFDPSEFE IJHI BMDPIPM ZJFMET EVF UP B SFEVDUJPO JO PWFSPYJEBUJPO BOE
UPYJDJUZ 8JUI -ŹŴ UIF QBSUJUJPO DPFďDJFOU PG BMDPIPM BSF TMJHIUMZ SFEVDFE DPNQBSFE
UP UIF DPOUSPM UIJT NBZ MFBE UP TJNJMBS FČFDUT BT TFFO XJUI 5FSHJUPM BMCFJU BU MPXFS
PWFSBMM ZJFMET
0WFSBMM UIF EJČFSFODFT JO QBSUJUJPO DPFďDJFOU CFUXFFO UIF DPTPMWFOUT BQQFBS
SBUIFS TNBMM ćJT JOEJDBUFT UIBU UIF QIZTJDBM FOWJSPONFOU NFBTVSFE CZ UIF QBSUJUJPO
DPFďDJFOU PG QSPEVDUT JT OPU FYDMVTJWFMZ SFTQPOTJCMF GPS UIF SFDPSEFE FČFDUT *OTUFBE
UIF DFMMVMBS JNQBDU PG DPTPMWFOUT NBZ EPNJOBUF
3FBDUJPO NFEJB FòFDU PO DFMMT
*O PSEFS UP BTTFTT UIF CJPDPNQBUJCJMJUZ PG UIF UXPMJRVJE QIBTF DVMUVSF B ĘPX DZUP
NFUSZ BTTBZ XBT VTFE 	)BMBO 4DINJE BOE #àIMFS ŵųŴŴ (PO[ÈMF[1F×BT FU BM ŵųŴŷ

ćF BJN XBT UP EFUFDU DFMM NFNCSBOF EBNBHF B SFHVMBS SFTVMU PG DFMMVMBS DPOUBDU XJUI
PSHBOJD TPMWFOUT %VBM TUBJOJOH XBT VTFE UIJB[PMF PSBOHF 	50
 TUBJOT %/" JO BMM DFMMT
JSSFTQFDUJWF PG NFNCSBOF EBNBHF XIFSFBT QSPQJEJVN JPEJEF 	1*
 POMZ TUBJOT %/" JO
EBNBHFE DFMMT XJUI QFSNFBCMF NFNCSBOFT
'JHVSF Ÿź TIPXT DFMM TVSWJWBM VOEFS EJČFSFOU DPTPMWFOUT XJUI DPOUSPM BęFS ŷŸ I
JODVCBUJPO BU Ŷų ¡$ BOE ŵŸų SQN 'PVS WBMVFT BSF TIPXO GPS FBDI SFBDUJPO UIF AUPUBM
DFMM WBMVF NFBTVSFT UIF QFSDFOUBHF PG JEFOUJĕFE DFMMT 	50
 SFMBUJWF UP BMM SFDPSEFE
QBSUJDMFT ćF AEFBE AJOKVSFE BOE AMJWF DFMM WBMVFT UIFO NFBTVSF UIF EFHSFF PG 1* TUBJO
JOH XIFSF EFBE DFMMT BSF 1* BOE MJWF DFMMT BSF 1* UIFTF WBMVFT BSF SFMBUJWF UP UIF
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƁ
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'JHVSF Ÿź $FMM TVSWJWBM BęFS FYQPTVSF UP PDUBOFDPTPMWFOU UXPMJRVJE QIBTF TZTUFNT NFBT
VSFE CZ ĘPX DZUPNFUSZ BęFS ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN DPTPMWFOUT BU Ŷų JO PDUBOF FYDFQU
GPS 59Ŵųų BU ųŴ  JO BRVFPVT CVČFS AOP PSHBOJD o DPOUSPM DPOUBJOJOH OP PSHBOJD TVCTUSBUFT
PS DPTPMWFOU AOPOF o DPOUSPM DPOUBJOJOH POMZ PDUBOF O   4%
OVNCFS PG 50 DFMMT *O BEEJUJPO UIF ĘPX DZUPNFUSZ EBUB BMMPXT UIF BQQSPYJNBUJPO
PG BCTPMVUF DFMM DPODFOUSBUJPOT TIPXO JO 5BCMF ŸŶ
5BCMF ŸŶ &TUJNBUFE DFMM DPODFOUSBUJPOT BęFS FYQPTVSF UP PDUBOFDPTPMWFOU UXPMJRVJE QIBTF
TZTUFNT BęFS ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN DPTPMWFOUT BU Ŷų JO PDUBOF FYDFQU GPS 59Ŵųų BU
ųŴ  JO BRVFPVT CVČFS AOP PSHBOJD o DPOUSPM DPOUBJOJOH OP PSHBOJD TVCTUSBUFT PS DPTPMWFOU
AOPOF o DPOUSPM DPOUBJOJOH POMZ PDUBOF U  ų I TBNQMF XBT OPU FYQPTFE UP PSHBOJD TPMWFOUT
TBNQMFT GPS XIJDI ŵŸ ųųų FWFOUT XFSF SFDPSEFE O   4%
3FBDUJPO $FMM DPODFOUSBUJPO
DFMMTϪM 4%
"U U  ų I ŶżŹŴ  ŷŹŻ
/P PSHBOJD ŵżżų  ŵŻŻ
/POF ŶżŶ  Ŷż
&UIZM PMFBUF ŴŶŶŹ  ŶŶ
4JMJDPOF PJM ŷŶŹ  ŴŴŷ
5FSHJUPM ŷųŶ  ŷŷ
- ŵ  Ŵ
59 ŵź  ź
$PNQBSFE UP UIF DPOUSPM XJUIPVU BOZ PSHBOJD QIBTF UIF DPODFOUSBUJPO PG DFMMT
GPVOE JO UIF SFBDUJPO TBNQMFT XJUI DPTPMWFOUT JT ESBTUJDBMMZ EFDSFBTFE BOE B MBSHF
QSPQPSUJPO PG UIF GPVOE DFMMT JT EBNBHFE *O DBTF PG UIF SFBDUJPO XJUI PDUBOF UIF
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƂ
QFSDFOUBHF PG UPUBM DFMMT ESPQT GSPN żŸ UP ŴŻ BU UIF TBNF UJNF UIF EFBE DFMMT OPX
SFQSFTFOU źŵ .BSHJOBMMZ CFUUFS SFTVMUT BSF BDIJFWFE JO UIF QSFTFODF PG TJMJDPOF PJM
XJUI ŹŻ EFBE DFMMT ćJT JT TJNJMBS UP SFBDUJPO ZJFMET UIBU TIPX POMZ TNBMM JNQSPWF
NFOUT JO UIF QSFTFODF PG TJMJDPOF PJM ćJT JOGPSNBUJPO TVQQPSUT UIF IZQPUIFTJT UIBU
TJMJDPOF PJM SFNBJOT CJPDIFNJDBMMZ JOFSU JO UIF SFBDUJPOT BOE BDUT POMZ CZ EJMVUJOH UIF
TVCTUSBUF QIBTF BOE UIFSFCZ NBSHJOBMMZ NJUJHBUJOH UPYJDJUZ
*O DPOUSBTU UIF DPOUSPM SFBDUJPO XJUI 5SJUPO 9Ŵųų IBT B IJHIFS QFSDFOUBHF PG
EFBE DFMMT 	Żź
 UIBO UIF DPOUSPM XJUIPVU DPTPMWFOUT BU B TJNJMBS UPUBM DFMM SFDPWFSZ
*O BEEJUJPO UP BDUJOH BT B TVSGBDUBOU JU JT XFMM LOPX UIBU 5SJUPO QFSNFBCJMJTFT DFMMT
	.JP[[BSJ /JFEFSCFSHFS BOE )àUUFS ŴżźŻ
 BMMPXJOH UP PWFSDPNF NBTT USBOTGFS MJNJU
BUJPOT BDSPTT DFMM NFNCSBOFT GPS XBUFS TPMVCMF 	7BO EFS 8FSG )BSUNBOT BOE 5XFFM
ŴżżŸ $ÈOPWBT 5PSSPHMPTB BOE *CPSSB ŵųųŸ
 BOE IZESPQIPCJD DPNQPVOET 	%PJH FU
BM ŵųųŶ
 $ÈOPWBT 5PSSPHMPTB BOE *CPSSB 	ŵųųŸ
 TIPX UIF PVUFSNFNCSBOF QFSNFBC
JMJTBUJPO CZ 5SJUPO SFEVDJOH UIF NBTT USBOTGFS MJNJUBUJPOT UIJT NFNCSBOF QPTFT GPS IZ
ESPQIPCJD DPNQPVOET 	/JLBJEP ŵųųŶ
 *O UIJT DBTF XJUI FYDFTT BNPVOUT PG PDUBOF
QSFTFOU UIF JOUFOEFENFNCSBOF QFSNFBCJMJTBUJPO BOE EFTUBCJMJTBUJPONBZ FYBDFSCBUF
UIF DFMMVMBS UPYJDJUZ PG PDUBOF 	PS UIF SFBDUJPO QSPEVDUT
 BOE UIVT SFEVDF UIF CJPDBUB
MZTU QFSGPSNBODF EVF UP MFBLBHF PG JPOT BOE NBDSPNPMFDVMFT JNQFEFE DPGBDUPS SF
HFOFSBUJPO BOE BDDFMFSBUFE DFMM EFBUI 6MUJNBUFMZ JU JT MJLFMZ UIBU UIJT JT UIF GBDUPS NPTU
DPOUSJCVUJOH UP UIF MPXFTU PWFSBMM QSPEVDU ZJFMET 0OMZ JO UIF DBTF PG EPEFDBOF TJHOJĕD
BOU ZJFMET BSF BDIJFWFE XIFO VTJOH B 5SJUPO TVSGBDUBOU BT SFQPSUFE QSFWJPVTMZ 	(SBOU
ŵųŴŵ
 )FSF 5SJUPO JT OFDFTTBSZ UP GBDJMJUZ TVCTUSBUF NBTT USBOTGFS JO UIF NJDSPXFMM
TZTUFN %VF UP UIF NVDI SFEVDFE UPYJDJUZ PG UIF MPOHFS DIBJO EPEFDBOF TVCTUSBUF UIF
UPYJD FČFDUT PG IJHIFS BWBJMBCJMJUZ BSF MFTT EFUSJNFOUBM
*OUFSFTUJOHMZ JO UIF QSFTFODF PG FUIZM PMFBUF B UPUBM DFMM WBMVF PG ŸŸXBT SFDPSEFE
XJUI POMZ Ŷų EFBE DFMMT ćJT DPSSFMBUFT XFMM XJUI TPNF PG UIF IJHIFTU PWFSBMM QSPEVDU
ZJFMET SFDPSEFE JO UIF QSFTFODF PG FUIZM PMFBUF EVSJOH UIF JOJUJBM TDSFFOJOH 	'JHVSF Ÿŵ

ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƃ
ćF EJTDSFQBODZ CFUXFFO TJMJDPOF PJM BOE FUIZM PMFBUF TVHHFTUT UIBU JO DBTF PG UIF MBUUFS
OPU POMZ EP QIZTJDPDIFNJDBM FČFDUT PDDVS CZ EJMVUJOH UIF TVCTUSBUF CVU UIFSF BSF BMTP
CJPDIFNJDBM FČFDUT UIBU DPOUSJCVUF UP CFUUFS CJPDPNQBUJCJMJUZ BOE IJHIFS ZJFMET *O
GBDU #JSE -BQPTBUB BOE )BNJMUPO 	ŴżżŹ
 IBWF TIPXO UIBU FUIZM PMFBUF JOUFHSBUFT JOUP
TNBMM VOJMBNFMMBS QIPTQIPMJQJE WFTJDMFT 	467
 BU VQ UP ųŵŸNPMNPM¦Ŵ PG &0 JO 467
XJUI UIF DBSCPOZM HSPVQ BU UIF BRVFPVT JOUFSGBDF ćVT JU JT QPTTJCMF UIBU FUIZM PMFBUF
IBT CJPMPHJDBM FČFDUT PO UIF DFMMT GPS FYBNQMF TUBCJMJTJOH UIFNFNCSBOF CZ JOUFHSBUJOH
JOUP JU
3FBDUJPOT XJUI UIF TVSGBDUBOU 5FSHJUPM ŴŸ4ź FYIJCJU BO FRVBMMZ IJHI UPUBM DFMM
WBMVF 	Ÿź
 )PXFWFS UIF QSPQPSUJPO PG UIPTF UIBU XFSF DMBTTJĕFE EFBE XBT IJHIFS
BU Źų ćVT DPNQBSFE UP UIF DPOUSPM 5FSHJUPM BEEJUJPO TFFNT UP NJUJHBUF TVCTUSBUF
UPYJDJUZ BOE DFMM EFBUI UP TPNF FYUFOU XIFO VTJOH PDUBOF BT B TVCTUSBUF
*O DBTF PG -ŹŴ UIF MFBTU BNPVOU PG DFMMT XBT SFDPWFSFE GSPN UIF SFBDUJPO TBNQMF
	ŵ
 %FTQJUF UIF QSPEVDU ZJFMET GSPN SFBDUJPOT XJUI -ŹŴ CFJOH MPXFS UIBO UIF DPO
USPM ZJFMET XFSF TUJMM IJHIFS UIBO UIF 5SJUPO DPOUSPM XIJDI TIPXT CFUUFS DFMM TVSWJWBM *U
JT VODMFBS XIZ UIJT WBMVF JT FYUSFNFMZ MPX DPNQBSFE UP UIF PUIFS TBNQMFT 1PMPYBNFST
IBWF CFFO PG JOUFSFTU JO UIF CJPNFEJDBM ĕFME GPS UIFJS JOUFSBDUJPOT XJUI MJQJE NFN
CSBOFT 	8BOH FU BM ŵųŴŶ 1JUUP#BSSZ BOE #BSSZ ŵųŴŷ
 *U IBT CFFO TIPXO UIBU QP
MPYBNFST DBO DBVTF UFNQPSBSZ TUBCJMJTBUJPO PG DFMM NFNCSBOFT IPXFWFS EFQFOEJOH
PO UIFJS DPODFOUSBUJPO BOE DPNQPTJUJPO JOUFSBDUJPOT CFUXFFO QPMBS IFBE HSPVQT BOE
IZESPQIJMJD CMPDLT JO UIF DPQPMZNFS VMUJNBUFMZ DBVTF NFNCSBOF JOTUBCJMJUZ MFBEJOH
UP CFOEJOH JODSFBTFE QFSNFBCJMJUZ BOE FWFOUVBMMZ MZTJT 	/BXB[ FU BM ŵųŴŵ )F[BWFI
FU BM ŵųŴŵ
 4QFDJĕDBMMZ -ŹŴ IBT CFFO EFNPOTUSBUFE UP GPSN QPSFT JO NFNCSBOFT
	,SZMPWB BOE 1PIM ŵųųŷ #JOEFS ŵųųŻ
 BT XFMM BT BDDFMFSBUF USBOTQPSU TQFDJĕDBMMZ PG
MBSHF NPMFDVMFT XJUI QSPUPOEPOBUJOH HSPVQT 	0) $00) /)
 	,SZMPWB FU BM ŵųųŶ
#VHSJO BOE .FMJL/VCBSPW ŵųųź
 0UIFS QPMPYBNFST IBWF CFFO TIPXO UP TFBM EBN
BHFE NFNCSBOFT 	"EIJLBSJ FU BM ŵųŴŹ

ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƄ
ćJT SFTFBSDI TVHHFTUT UIBU UIF MFOHUI PG QPMZQSPQZMFOF PYJEF BOE QPMZFUIZMFOF
PYJEF DIBJOT JT WJUBMMZ JNQPSUBOU JO EFUFSNJOJOH UIF TQFDJĕD FČFDUT PG QPMPYBNFST BOE
UIBU UIJT OFFET UP CF B UBSHFU GPS GVSUIFS PQUJNJTBUJPO #VELJOB FU BM 	ŵųŴŵ
 TIPX UIBU
JO NBNNBMJBO DFMMT -ŹŴ IBT TJNJMBS JO WJUSP UPYJDJUZ UP 59Ŵųų ćJT TVHHFTUT UIBU
TJNJMBSMZ UP 59Ŵųų -ŹŴ DBVTFT FYDFTTJWF NFNCSBOF QFSNFBCJMJTBUJPO BOE DFMM MZTJT
JO UIF BMLBOF PYJEBUJPO SFBDUJPO VMUJNBUFMZ MFBEJOH UP UIF SFDPSEFE MPX DFMM WJBCJMJUZ
BOE SFDPWFSZ
1SPDFTT DPOEJUJPO FòFDUT
*O PSEFS UP GVSUIFS JOWFTUJHBUF UIF ANPEF PG BDUJPO PG UIF DPTPMWFOUT UIF JNQBDU PG
BHJUBUJPO BOE DPTPMWFOU DPODFOUSBUJPO XBT UFTUFE 'PS UIF DPOUSPM SFBDUJPOT XJUIPVU
DPTPMWFOU JODSFBTJOH BHJUBUJPO GSPN ŵŸų SQN UP ŶŸų SQN IBT OP FČFDU PO ZJFMET 	'JH
VSF ŸŻ
 0O UIF PUIFS IBOE UIF SFBDUJPOT XJUI DPTPMWFOUT TIPX MBSHF JNQBDUT TJNJMBS
UP UIPTF PCTFSWFE JO UIF JOJUJBM TDSFFOJOH
*O DBTF PG FUIZM PMFBUF BO JODSFBTF JO DPTPMWFOU DPODFOUSBUJPO JO UIF TVCTUSBUF
QIBTF BOE JODSFBTF JO BHJUBUJPO SFTVMUT JO JODSFBTFE ZJFMET BęFS ŵŷ I 4JNJMBSMZ IJHIFS
DPODFOUSBUJPOT PG TJMJDPOF PJM JODSFBTF ZJFMET IPXFWFS JODSFBTFE BHJUBUJPO TFFNT UP
IBWF OP QPTJUJWF JNQBDU *O GBDU BU ŶŸų SQN UIFSF BQQFBST UP CF BO PQUJNVN BSPVOE
Ŵų DPTPMWFOU JO TVCTUSBUF XJUI OP GVSUIFS JODSFBTF JO ZJFME XJUI IJHI DPTPMWFOU
DPODFOUSBUJPO
*O CPUI DBTFT JU JT BTTVNFE UIBU DPTPMWFOU BEEJUJPO BDUT BT B SFTFSWPJS UP SFEVDF
UPYJD FČFDUT PG TVCTUSBUF BOE QSPEVDUT "EEJUJPO PG NPSF DPTPMWFOU EJMVUFT UIF UPYJD
DPNQPVOET VOTQFDJĕDBMMZ SFEVDJOH DFMMVMBS UPYJDJUZ )PXFWFS XJUI FUIZM PMFBUF BU
ŶŸų SQN ZJFMET BSF JODSFBTFE PWFS UIF DPOUSPM BOE PWFS TBNQMFT BU ŵŸų SQN FWFO BU Ŵ
FUIZM PMFBUF ćJT TVHHFTUT UIBU BEEJOH FUIZM PMFBUF SFTVMUT JO CFUUFS QIBTF NJYJOH XJUI
JODSFBTFE BHJUBUJPO QPTTJCMF CZ BDUJOH BT BNJME EFUFSHFOU VMUJNBUFMZ SFTVMUJOH JO CFUUFS
TVCTUSBUF BDDFTT BOE ŵŸ IJHIFS ZJFMET BU ŶŸų SQN ćF JODSFBTFE TVCTUSBUF BDDFTT DBO
BMTP CF SFTQPOTJCMF GPS JODSFBTJOH UIF BWFSBHF BMDPIPM PWFS BDJE QSPEVDU SBUJP CZ ŵų
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƅ
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'JHVSF ŸŻ $PTPMWFOU TDSFFOJOH XJUI PDUBOF BU ŵŸų SQN 	B
 BOE ŶŸų SQN 	C
 BęFS ŵŷ I BU Ŷų ¡$
BU WBSZJOH DPTPMWFOU QFSDFOUBHFT JO PDUBOF JOEJDBUFE CFMPX YBYJT O   4%
3FBDUJPOT XJUI 5FSHJUPM TIPX B DMFBS JOĘVFODF PG DPTPMWFOU DPODFOUSBUJPO PO
UIF BMDPIPM UP BDJE SBUJP SFBDIJOH B WBMVF PG PWFS TFWFO BU Ŷų 5FSHJUPM JO PDUBOF ćF
JOĘVFODF PG BHJUBUJPO BQQFBST NBSHJOBM PWFS UIF SBOHF JOWFTUJHBUFE IFSF
*O DBTF PG -ŹŴ UIF SFTVMUT GPMMPX TJNJMBS USFOET XJUI EFQFOEFODF PG UIF BMDPIPM
UP BDJE SBUJP PO UIF DPTPMWFOU DPODFOUSBUJPO XJUI UIF IJHIFTU WBMVF PG PWFS ŴŸ SFBDIFE
BU Ŷų -ŹŴ
ćJT TVQQPSUT UIF IZQPUIFTJT UIBU 5FSHJUPM BOE -ŹŴ QSJNBSJMZ BDU CZ JNQSPWJOH
TVCTUSBUF BDDFTT UIFSFCZ GBWPVSJOH UIF PYJEBUJPO PG UIF OBMLBOF BOE ŴBMDPIPM QSP
EVDUJPO SBUIFS UIBO PWFSPYJEBUJPO PG UIF BMDPIPM QSPEVDU ćF HFOFSBMMZ MPXFS ZJFMET
XJUI -ŹŴ BSF MJLFMZ UP CF B SFTVMU PG UIF MPXFS CJPDPNQBUJCJMJUZ PG UIF DPQPMZNFS BT
GPVOE QSFWJPVTMZ 	'JHVSF Ÿź

.FNCSBOF DPNQPTJUJPO FòFDUT
.FNCSBOF DIBOHFT EVF UP FOWJSPONFOUBM JOĘVFODF IBT CFFO XFMM EPDVNFOUFE JO
CBDUFSJB 	;IBOH BOE 3PDL ŵųųŻ
 ćFTF JODMVEF GBUUZ BDJE DPNQPTJUJPO DJT UP USBOT
GBUUZ BDJE JTPNFSJTBUJPO DIBOHFT UP TBUVSBUFEUPVOTBUVSBUFE GBUUZ BDJE SBUJP DIBOHFT
JO QIPTQIPMJQJET BOE DIBOHFT UP MJQPQPMZTBDDIBSJEF DPNQPTJUJPO 4PMVCJMJTBUJPO PG
TPMWFOUT JO NFNCSBOFT HFOFSBMMZ SFTVMUT JO BO JODSFBTF JO UIF NFNCSBOFT ĘVJEJUZ
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƆ
5P SFEVDF EJTSVQUJWF FČFDUT PG PSHBOJD TPMWFOUT PO NFNCSBOFT CBDUFSJBM DFMMT
SFEVDFNFNCSBOF ĘVJEJUZ UISPVHI BMUFSBUJPOT JONFNCSBOF DPNQPTJUJPO 	.ZLZUD[VL
FU BM ŵųųź
 " TIPSUUFSN NFDIBOJTN JT UIF DJT UP USBOT JTPNFSJTBUJPO PG VOTBUVSBUFE
GBUUZ BDJET JO MJQJE CJMBZFST BOE BO JODSFBTF JO UIF TBUVSBUFEUPVOTBUVSBUFE GBUUZ BDJE
SBUJP 	4  6
 BT B MPOHFSUFSN SFTQPOTF 	3BNPT FU BM ŵųųŵ
 ćF BWFSBHF BDZM BDJE DIBJO
MFOHUI PG QIPTQIPMJQJET DBO BMTP CF JODSFBTFE BT B SFTQPOTF
)FSF UIF JNQBDU PG UIF WBSJPVT OPODPOWFOUJPOBM NFEJB PO UIF DFMM NFNCSBOF
BSF JOWFTUJHBUFE *U XBT FYQFDUFE UIBU EVF UP UIF FYQPTVSF PG DFMMT UP UIF PSHBOJD BM
LBOF TVCTUSBUF B TIJę UPXBSET TBUVSBUFE GBUUZ BDJET BOE MPOHFS BDZM DIBJOT XPVME CF
PCTFSWFE
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'JHVSF Ÿż $IBOHFT UP BWFSBHF GBUUZ BDJE BDZM DIBJO MFOHUI BOE TBUVSBUFEUPVOTBUVSBUFE GBUUZ
BDJE SBUJP JO DFMM NFNCSBOFT BęFS ŵ I FYQPTVSF UP PDUBOFDPTPMWFOU UXPMJRVJE QIBTF TZTUFNT
BU Ŷų ¡$ BOE ŵŸų SQN DPTPMWFOUT BU Ŷų JO PDUBOF FYDFQU 59Ŵųų BU ųŴ  JO BRVFPVT CVČFS
AOP PSHBOJD o DPOUSPM DPOUBJOJOH OP PSHBOJD TVCTUSBUFT PS DPTPMWFOU AOPOF o DPOUSPM DPOUBJO
JOH POMZ PDUBOF U  ų I TBNQMF XBT OPU FYQPTFE UP PSHBOJD TPMWFOUT O   4%
'JHVSF Ÿż TQFDJĕDBMMZ TIPXT DIBOHFT JO UIF BWFSBHF GBUUZ BDJE DIBJO MFOHUI BOE
UIF TBUVSBUFEUPVOTBUVSBUFE DIBJO MFOHUI BęFS ŵ I FYQPTVSF UP WBSJPVT DPTPMWFOUNJY
UVSFT JO PDUBOF *OUFSFTUJOHMZ POMZ JO DBTF PG UIF SFBDUJPO DPOUBJOJOH 5SJUPO 9Ŵųų B
TIJę UPXBSET NPSF TBUVSBUJPO GBUUZ BDJET DBO CF TFFO 	Ŵų JODSFBTF
 DPNQBSFE UP DPO
USPMT XJUIPVU PSHBOJD DPNQPVOET BU U   BOE BęFS ŵ I JODVCBUJPO
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſſƇ
*O DBTF PG 5FSHJUPM FUIZM PMFBUF BOE TJMJDPOF PJM UIF SBUJP EFDSFBTFE CZ VQ UP
ŵŻ ćJT DIBOHF DPVOUFS UP UIF FYQFDUBUJPOT NBZ CF EVF UP UIF TIPSU UJNFGSBNF
BMMPXFE GPS BEBQUBUJPO IPXFWFS B MPOHFS UJNF XPVME NFBO UIBU JO TPNF DBTFT B MBSHF
BNPVOU PG DFMMT XPVME IBWF MZTFE BMSFBEZ 	DPNQBSF TFDUJPO ŸŶŵ
 )PXFWFS -FOOFO FU
BM 	ŵųŴŴ
 GPVOE B MBSHF JODSFBTF JO VOTBUVSBUFE GBUUZ BDJE DPOUFOU BęFS DZUPTPMJD FYQPT
VSF UP GSFF GBUUZ BDJET 	$Ż$Ŵŷ
 ćF BVUIPST QPJOU UP UIF QFSUVSCBUJPO PG NFNCSBOF
MJQJE IPNFPTUBTJT BOE UIF JOBCJMJUZ PG DFMMT UP DPNQFOTBUF BO FOSJDINFOU JO VOTBUVS
BUFE BDZMBDZMDBSSJFSQSPUFJOT SBUIFS UIBO B QVSQPTFGVM BUUFNQU BU SFHVMBUJPO *O GBDU
UIFSF BQQFBST UP CF B UFOEFODZ JO SFBDUJPOT XJUI DPTPMWFOUT GPS IJHIFS PDUBOPJD BDJE
ZJFMET BOE B EFDSFBTF JO UIF 4  6 SBUJP 	'JHVSF ŸŴų
 )PXFWFS EVF UP UIF NVMUJQMF
QSPEVDUT JO UIJT SFBDUJPO JU SFNBJOT EJďDVMU UP BUUSJCVUF UIJT FČFDU UP UIF DPODFOUSB
UJPO PG B TJOHMF QSPEVDU PS UIF TVCTUSBUF
*O DBTF PG UIF SFBDUJPO XJUI FUIZM PMFBUF UIF IJHIFS VOTBUVSBUFE GBUUZ BDJE DPOUFOU
BT XFMM BT B MPOHFS GBUUZ BDJE DIBJOT NBZ CF EVF UP UIF JOUFHSBUJPO PG FUIZM PMFBUF JOUP
UIF NFNCSBOF )PXFWFS UIF QPTTJCJMJUZ UIBU UIFSF XBT DBSSZPWFS PG FUIZM PMFBUF GSPN
UIF SFBDUJPO JOUP UIF TBNQMF XBT OPU DPOUSPMMFE
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'JHVSF ŸŴų 4DBUUFS QMPU PG PDUBOPJD BDJE ZJFMET GSPN SFBDUJPOT XJUI Ŷų DPTPMWFOUT 	GSPN
'JHVSF ŸŵE
 BOE DPSSFTQPOEJOH 4  6 SBUJPT 	GSPN 'JHVSF Ÿż

ćF BWFSBHF GBUUZ BDJE MFOHUI TIPXFE POMZ TNBMM DIBOHFT 	NBYJNVN EJČFSFODF
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀž
PG ųŴŹ
 (FOFSBMMZ MPOHFS GBUUZ BDJE DIBJOT SFTVMU JO JODSFBTFE CJMBZFS TUBCJMJUZ SFEVDFE
ĘVJEJUZ *O TBNQMFT GSPN DPTPMWFOU SFBDUJPOT UIF BWFSBHF MFOHUI TIPXFE BO JOWFSTF
CFIBWJPVS UP UIF 4  6 SBUJP ćJT JOEJDBUFT BO BEBQUBUJPO CZ UIF NJDSPPSHBOJTN UP UIF
PSHBOJD TPMWFOUT JO UIF SFBDUJPO
0WFSBMM UIFTF SFTVMUT TIPX UIF CJPMPHJDBM JNQBDU UIBU UIF DPTPMWFOU SFBDUJPO NF
EJB IBWF PO UIF CJPPYJEBUJPO PG BMLBOFT 8IFUIFS UIF DIBOHFT JO NFNCSBOF DPNQPT
JUJPO BSF DBVTFE CZ EJSFDU JOUFSBDUJPO XJUI UIF DFMMT PS JOEJSFDUMZ CZ DIBOHJOH UIF UPYJD
QSPEVDU PS TVCTUSBUF DPODFOUSBUJPOT SFNBJOT VODMFBS *O BOZ DBTF UIF EFUSJNFOUBM JN
QBDU PG NFNCSBOF DPNQPTJUJPO BOE IPNFPTUBTJT BOE UIF DFMMT JOBCJMJUZ UP DPQF JO UIF
QSFTFODF PG GSFF GBUUZ BDJET QSFTFOUT B NFUBCPMJD FOHJOFFSJOH PQQPSUVOJUZ UP JNQSPWF
TUBCJMJUZ PG XIPMFDFMM CJPDBUBMZTUT
1IBTF CFIBWJPVS WJTVBMJTBUJPO
*O PSEFS UP WJTVBMJTF UIF QIBTF CFIBWJPVS BOE NJYJOH PG DFMMGSFF DPTPMWFOU SFBDUJPO
NJYUVSFT TBNQMFT XFSF TIBLFO XJUI B ŵŸNN UISPX JO B USBOTQBSFOU NJDSPXFMM NJNJD
BOE SFDPSEFE VTJOH B IJHI TQFFE DBNFSB 'JHVSF ŸŴŴ TIPXT UIF BHJUBUFE DPOWFOUJPOBM
UXPMJRVJE QIBTF NFEJVN GPS CJPPYJEBUJPO PG PDUBOF BOE XJUI WBSJPVT DPTPMWFOUT
NJYUVSFT
ćF ĕHVSFT TIPX MBSHF RVBMJUBUJWF EJČFSFODFT CFUXFFO UIF WBSJPVT DPOEJUJPOT
ćF BUUFNQU UP RVBOUJGZ QBSBNFUFST TVDI BT ESPQMFU TJ[F UP CF VTFE BT B TDBMFVQ QBSB
NFUFS 	TFF $VMM FU BM 	ŵųųŵ

 GBJMFE EVF UP UIF IJHI EFOTJUZ FNVMTJPO GPSNBUJPO BOE
HFOFSBMMZ MBSHF EJČFSFODFT CFUXFFO UIF NJYUVSFT ćF MBDL PG SFTPMVUJPO BOE EFFQ
EFQUI PG ĕFME PG UIF DBNFSB TFUVQ DPOUSJCVUFE UP UIF QSPCMFN /FWFSUIFMFTT TPNF
HFOFSBM JOTUSVDUJWF USFOET DBO CF TFFO *O DBTF PG OP DPTPMWFOU BEEJUJPO 	'JHVSF ŸŴŴB
BOE ŸŴŴC
 BOE XJUI TJMJDPOF PJM BEEJUJPO 	'JHVSF ŸŴŴH BOE ŸŴŴI
 OP QIBTF NJYJOH DBO
CF TFFO BU FJUIFS BHJUBUJPO TQFFE )PXFWFS JO DBTF PG UIF FUIZM PMFBUF 	'JHVSF ŸŴŴG

BOE 5SJUPO 9Ŵųų 'JHVSF ŸŴŴE ESPQMFU GPSNBUJPO DBO CF TFFO BU ŶŸų SQN %VF UP UIF
ESPQMFU GPSNBUJPO FUIZM PMFBUF BQQFBST UP BDU BT B NJME EFUFSHFOU
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀſ
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'JHVSF ŸŴŴ .JYJOH WJTVBMJTBUJPO PG UXPQIBTF CJPDPOWFSTJPONFEJB JOXFMMNJNJD XJUI PDUBOF
BU 	B
 ŵŸų SQN 	C
 ŶŸų SQN PDUBOF XJUI ųŴ  5SJUPO 9Ŵųų BU 	D
 ŵŸų SQN 	E
 ŶŸų SQN XJUI
Ŷų FUIZM PMFBUF JO PDUBOF BU 	F
 ŵŸų SQN 	G
 ŶŸų SQN XJUI Ŷų TJMJDPOF PJM JO PDUBOF BU 	H

ŵŸų SQN 	I
 ŶŸų SQN XJUI Ŷų 5FSHJUPM JO PDUBOF BU 	J
 ŵŸų SQN 	K
 ŶŸų SQN XJUI Ŷų -ŹŴ
JO PDUBOF BU 	L
 ŵŸų SQN 	M
 ŶŸų SQN BMM BU Ŷų ¡$
ćF ESPQMFU GPSNBUJPO VQPO 5SJUPO 9Ŵųų BEEJUJPO BHSFFT XFMM XJUI SFTVMUT GSPN
(SBOU FU BM 	ŵųŴŵ
 XIFO VTJOH EPEFDBOF *O DPOUSBTU UP EPEFDBOF PDUBOF DPOWFSTJPO
PDDVST FWFO XJUIPVU QIBTF NJYJOH BOE OP BEEJUJPO PG DPTPMWFOUT ćJT JT MJLFMZ UP CF
B SFTVMU PG UIF PWFS ŴŸų UJNFT IJHIFS XBUFS TPMVCJMJUZ PG PDUBOF 	$IFN4QJEFS 34$

*O DBTF PG 5FSHJUPM B WFSZ ĕOF TUBCMF FNVMTJPO JT GPSNFE XJUI OP JOEJWJEVBM
ESPQMFUT WJTJCMF 	'JHVSF ŸŴŴJ BOE ŸŴŴK
 *U JT OPU QPTTJCMF UP EJČFSFOUJBUF CFUXFFO
BRVFPVT BOE PSHBOJD QIBTFT *U JT MJLFMZ UIBU UIF FNVMTJPO JODSFBTFT TVCTUSBUF BDDFTT
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƀ
PG UIF CJPDBUBMZTU CZ JODSFBTJOH UIF TVSGBDF BSFB BWBJMBCMF GPS NBTT USBOTGFS
"EEJUJPO PG -ŹŴ TJNJMBSMZ SFTVMUT JO BO FNVMTJPO IPXFWFS UIF NPSQIPMPHZ JT
WJTJCMZ IFUFSPHFOFPVT 	'JHVSF ŸŴŴL BOE ŸŴŴM
 "HBJO UIF PSHBOJD BOE BRVFPVT QIBTFT
DBOOPU CF DMFBSMZ EJČFSFOUJBUFE PS BTTJHOFE BT UIF DPOUJOVPVT PS EJTQFSTFE QIBTF
ćF 5FSHJUPM BOE -ŹŴ TVSGBDUBOUT IBWF DMPVE QPJOU UFNQFSBUVSFT BU BCPVU Ŷź ¡$
BOE ŵŷ ¡$ SFTQFDUJWFMZ 	(MFNCJO ,FSOFS BOE 4NJSOPWB ŵųŴŶ %IBNPMF FU BM ŵųŴŵ

"CPWF UIFTF UFNQFSBUVSFT B TFQBSBUF TVSGBDUBOU SJDI QIBTF JT GPSNFE *O DBTF PG 5FS
HJUPM UIF DMPVE QPJOU UFNQFSBUVSF JT IJHIFS UIBO UIF SFBDUJPO DPOEJUJPOT UIVT OP QIBTF
TFQBSBUJPO JT PCTFSWFE SFTVMUJOH JO B IPNPHFOFPVT NJYUVSF *O UIF TBNQMF XJUI -ŹŴ
XJUI B SFBDUJPO UFNQFSBUVSF BCPWF JUT DMPVE QPJOU UFNQFSBUVSF JU BQQFBST UIBU QIBTF
TFQBSBUJPO IBT PDDVSSFE ćJT DMPVE QPJOU TFQBSBUJPO NBZ DBVTF DPNQBSUNFOUBMJTB
UJPO PG UIF QIBTFT SBUIFS UIBO JODSFBTJOH QIBTFNJYJOH BOE VMUJNBUFMZ MPXFS UIF PWFSBMM
QSPEVDU ZJFMET
ćFTF SFTVMUT BMTP IBWF JNQPSUBOU JNQMJDBUJPOT GPS EPXOTUSFBN QSPDFTTJOH FTQF
DJBMMZ JO DBTF PG UIF 5FSHJUPM BOE -ŹŴ TVSGBDUBOUT ćF GPSNFE TVSGBDUBOU SJDI QIBTF
PęFO TPMVCJMJTFT BQPMBS QSPEVDUT XFMM BOE VQPO QIBTF TFQBSBUJPO BOE SFNPWBM DBO
BMMPX FďDJFOU FYUSBDUJPO PG UIF QSPEVDU GSPN UIF SFBDUJPO
ăāā 4PMWFOU NJYUVSFT XJUI GVSUIFS BMLBOF TVCTUSBUFT
ćJT JOWFTUJHBUJPO XBT GPDVTTFE PO BTTFTTJOH JG IZESPDBSCPO TVCTUSBUF PUIFS UIBO O
BMLBOFT TIPX TJNJMBS CFIBWJPVS JO SFBDUJPOT XJUI DPTPMWFOUT BOE JG TJNJMBS JNQSPWF
NFOUT DBO CF BDIJFWFE 'PVS IZESPDBSCPO TVCTUSBUFT XJUI QSFWJPVTMZ SFQPSUFE DPO
WFSTJPO CZ "ML#(5CBTFE XIPMFDFMM CJPDBUBMZTUT XFSF TFMFDUFE 	5BCMF Ÿŷ 4NFU FU
BM 	ŴżŻŶ
 BOE #FJMFO ,JOHNB BOE 8JUIPMU 	Ŵżżŷ


ćF GVSUIFS TVCTUSBUFT XFSF DIPTFO CBTFE PO UIFJS DIFNJDBM EJWFSTJUZ BOE DPN
NFSDJBM BWBJMBCJMJUZ 5PHFUIFS XJUI UIF GPVS QSFWJPVTMZ TFMFDUFE DPTPMWFOUT B TDSFFO
JOH XBT DBSSJFE PVU XJUI DPOUSPMT VTJOH 5SJUPO 9Ŵųų BOE OP DPTPMWFOU JO B UPUBM PG ŵŷ
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƁ
5BCMF Ÿŷ 0WFSWJFX PG GVSUIFS CJPPYJEBUJPO TVCTUSBUFT BOE SFTQFDUJWF QSPEVDUT
4VCTUSBUF 4USVDUVSF 1SPEVDU 4USVDUVSF
&UIZMCFO[FOF ŵ1IFOZMFUIBOPM
OH
&UIZM
DZDMPIFYBOF
ŷ&UIZMDZDMP
IFYBOPM
HO
ŵ.FUIZM
PDUBOF
ŵ.FUIZMŵ
PDUBOPM
OH
Ŵ0DUFOF
Ŵŵ&QPYZ
PDUBOF O
ź0DUFOPJD
BDJE
O
OH
FYQFSJNFOUT /FX SFBDUJPO QSPEVDUT XFSF ĕSTU JEFOUJĕFE CZ ($.4 CFGPSF RVBOUJĕD
BUJPO XJUI FYUFSOBM TUBOEBSET PO B ($'*% TZTUFN
*O DBTF PG FUIZMCFO[FOF FUIZMDZDMPIFYBOF BOE ŴPDUFOF UIF JEFOUJĕFE QSPEVDUT
NBUDIFE XJUI UIF MJUFSBUVSF 	4NFU FU BM ŴżŻŶ #FJMFO ,JOHNB BOE 8JUIPMU Ŵżżŷ
 *O
DBTF PG ŵNFUIZMPDUBOF UIJT TUVEZ JEFOUJĕFE ŵNFUIZMŵPDUBOPM BT TJOHMF SFBDUJPO
QSPEVDU XIFSFBT #FJMFO ,JOHNB BOE 8JUIPMU 	Ŵżżŷ
 JEFOUJĕFE źNFUIZMŴPDUBOPM
BT UIF NBJO SFBDUJPO QSPEVDU XJUI TNBMM BNPVOU PG ŵNFUIZMŴPDUBOPM "MUIPVHI UIF
NBTT TQFDUSVN JEFOUJĕDBUJPO GPS UIF ŵNFUIZMŵPDUBOPM QSPEVDU JO UIJT TUVEZ XBT
HPPE 	TFF "QQFOEJY &
 UIFSF JT B QPTTJCJMJUZ PG NJTJEFOUJĕDBUJPO PG UIF QSPEVDUT PG
UIJT SFBDUJPO
*O DPOUSBTU UP UIF OBMLBOF TVCTUSBUFT XFSF B DPOTJEFSBCMF BNPVOU PG BDJE QSPEVDU
DBO CF GPVOE SPVUJOFMZ UIF BMDPIPM QSPEVDU EPNJOBUFT JO DBTF PG UIF UIFTF TVCTUSBUFT
	'JHVSF ŸŴŵ
 6OGPSUVOBUFMZ POMZ JO DBTF PG ŴPDUFOF BSF TFWFSBM QSPEVDUT XFSF GPSNFE
JO TJHOJĕDBOU RVBOUJUJFT OBNFMZ ŴŵFQPYZPDUBOF BOE źPDUFOPJD BDJE ćVT UIF FČFDU
PG DPTPMWFOUT PO UIF QSPEVDU TQFDUSVN DPVME POMZ CF JOWFTUJHBUFE GPS UIF ŴPDUFOF
TVCTUSBUF VOMJLF UIF MJOFBS BMLBOFT
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƂ
None Ethyl oleate Silicone oil Tergitol L-61 TX-100
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 2-Phenylethanol
 4-Ethylcyclohexanol
 2-Methyl-2-octanol
 1,2-Epoxyoctane
 7-Octenoic acid
'JHVSF ŸŴŵ 1SPEVDU DPODFOUSBUJPOT PG DPTPMWFOU TDSFFOJOH PG GVSUIFS IZESPDBSCPO TVCTUSBUFT
BęFS ŵŷ I BU Ŷų ¡$ BOE ŵŸų SQN BU Ŷų DPTPMWFOU JO TVCTUSBUF FYDFQU GPS 59Ŵųų BU ųŴ  JO
BRVFPVT CVČFS
*O DBTF PG FUIZMDZDMPIFYBOF USBDF BNPVOUT PG ŷFUIZMDZDMPIFYBOPOF BOE DZDMP
IFYBOFFUIBOPM XFSF GPVOE )PXFWFS UIF MPX DPODFOUSBUJPOT XFSF PVUTJEF UIF DBMJC
SBUJPO DVSWF BOE CFMPX EFUFDUJPO MJNJU PG UIF($'*% 	ųųŴ H M¦Ŵ
 BOE UIVT OPU RVBOUJ
ĕFE *U JT JOUFSFTUJOH UP OPUF UIBU POMZ BMDPIPM QSPEVDUT XFSF GPVOE BOE OP TVCTUBOUJBM
PWFSPYJEBUJPO UP UIF BDJE XBT SFDPSEFE ćJT NBZ CF EVF UP UIF CVMLJFS OBUVSF PG UIF
TVCTUSBUFT UIBU EPFT OPU BMMPX GVSUIFS PYJEBUJPO JO UIF FO[ZNF BDUJWF TJUF
*OUFSFTUJOHMZ UIF FQPYJEF UP PDUFOPJD BDJE SBUJP DIBOHFE TJNJMBSMZ UP UIF BMDPIPM
UP BDJE SBUJPT XJUI OBMLBOFT XJUI WBSJPVT DPTPMWFOUT Ŵ0DUFOF SFBDUJPOT XJUIPVU
DPTPMWFOU PS FUIZM PMFBUF BOE TJMJDPOF PJM SFTVMUFE JO MPX SBUJPT 	ųŷŸNPMNPM¦Ŵ UP
ųżŻNPMNPM¦Ŵ
 XIFSFBT DPOWFSTJPOT XJUI 5FSHJUPM -ŹŴ BOE 5SJUPO SFTVMUFE JO IJHI
SBUJPT 	ŵżŹNPMNPM¦Ŵ UP ŴŷŵŹNPMNPM¦Ŵ
 "O PDUBOF DPOUBNJOBUJPO JO UIF ŴPDUFOF
TVCTUSBUF XBT JEFOUJĕFE CZ ($.4 UIJT SFTVMUFE JO UIF QSPEVDUJPO PG ŴPDUBOPM BOE
PDUBOPJD BDJE UP BO BWFSBHF PG ųŴŵ H M¦Ŵ BOE ųŶź H M¦Ŵ SFTQFDUJWFMZ ćFTF QSPEVDUT
XFSF OPU DPOTJEFSFE IFSF BOE UIVT UIFJS JOĘVFODF JT OPU DPOTJEFSFE
*O HFOFSBM UIF CFIBWJPVS SFMBUJWF UP UIF DPOUSPM TBNQMFT XJUIPVU DPTPMWFOU XBT
TUJMM TJNJMBS UP UIF CFIBWJPVS PG BMLBOF TVCTUSBUFT 3FBDUJPOT XJUI FUIZM PMFBUF SFTVMUFE
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƃ
JO UIF PWFSBMM IJHIFTU QSPEVDU DPODFOUSBUJPOT 	źźNNPM M¦Ŵ
 GPMMPXFE CZ UIF DPOUSPM
SFBDUJPO XJUIPVU DPTPMWFOUT 	ŹŹNNPM M¦Ŵ
 BOE TJMJDPOF PJM 	ŹŴNNPM M¦Ŵ
 3FBDUJPOT
XJUI 5FSHJUPM SFTVMUFE JO UIF MPXFTU BWFSBHF QSPEVDU DPODFOUSBUJPOT 	ŴźNNPM M¦Ŵ
 BOE
TJNJMBSMZ UP BMLBOFT SFBDUJPOT XJUI 5SJUPO 9Ŵųų BMXBZT SFTVMUFE JO MPXFS DPODFOUSB
UJPOT UIBO UIF DPOUSPM FYQFSJNFOUT XJUIPVU DPTPMWFOUT 	BWFSBHF PG ŶųNNPM M¦Ŵ

ćF CJHHFTU JNQSPWFNFOU XJUI DPTPMWFOUT SFMBUJWF UP UIF DPOUSPM SFBDUJPO XBT
TFFO GPS ŵNFUIZMPDUBOF XJUI B Ÿų JNQSPWFNFOU JO QSPEVDU ZJFMET PO BWFSBHF 4QF
DJĕDBMMZ UIJT JT EVF UP UIF QFSDFOUBHF JODSFBTF JO ZJFMET 	ŻŴ
 JO SFBDUJPOT XJUI QPMBS
DPTPMWFOUT 	5FSHJUPM -ŹŴ
 XIFO VTJOH UIF ŵNFUIZMPDUBOF TVCTUSBUF SFMBUJWF UP UIF
DPOUSPM SFBDUJPO $POWFSTFMZ GPS UIF SFNBJOJOH TVCTUSBUFT 	JODMVEJOH UIF TJNJMBSMZ
TJ[FE ŴPDUFOF TVCTUSBUF
 UIF UXP QPMBS DPTPMWFOUT SFTVMUFE JO ZJFMET BU ŷŷ PG UIF
DPOUSPM SFBDUJPO PO BWFSBHF *OUFSFTUJOHMZ UIJT JT TJNJMBS UP UIF SFBDUJPO XJUI BMLBOFT
XIFSF UIF SFBDUJPOT XJUI PDUBOF TBX BO JODSFBTF JO QSPEVDU ZJFMET XJUI 5FSHJUPM BOE
-ŹŴ ćJT JOEJDBUFT B TUSPOH EFQFOEFODZ PG QSPEVDU ZJFMET PO DIFNPQIZTJDBM QSPQ
FSUJFT PG UIF TVCTUSBUF BOE UIFJS JOUFSBDUJPO XJUI UIF DPTPMWFOUT JO BEEJUJPO UP BOZ
FO[ZNF TQFDJĕD MJNJUBUJPOT 4QFDJĕDBMMZ UIFTF QSPQFSUJFT NBZ JODMVEF TPMVCJMJUZ BOE
NFNCSBOF QFSNFBCJMJUZ BOE UIF SFTVMUJOH DIBOHFT JO UPYJDJUZ
0WFSBMM UIF SFTVMUT CSPBEMZ DPOĕSN UIF QSFWJPVTMZ SFDPSEFE CFIBWJPVS PG DP
TPMWFOUT EVSJOH IZESPDBSCPO PYJEBUJPO 'VSUIFS UIF VOQSFEJDUBCMF OBUVSF PG UIF CFIB
WJPVS BOE MBSHF EJČFSFODF JO QSPEVDU ZJFMET CFUXFFO DPOEJUJPOT SFJUFSBUFT UIF DPNQMFY
JUZ PG NVMUJQIBTF CJPDBUBMZUJD TZTUFNT BOE UIF SFRVJSFNFOU GPS FNQJSJDBM EBUB 6TJOH
UIF EFWFMPQFE.81 QMBUGPSN BMMPXT FďDJFOU FYQMPSBUJPO PG UIFTF DPOEJUJPOT XJUI UIF
DPOĕEFODF UIBU DPNQPOFOUT PG UIF SFBDUJPO TVDI BT OPWFM TVCTUSBUFT PS DPTPMWFOUT EP
OPU JOUFSBDU XJUI UIF QMBUF NBUFSJBM PS TVCTUSBUF PS QSPEVDU JT MPTU CZ FWBQPSBUJPO
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƄ
ăāĂ .VMUJWBSJBUF EBUB BOBMZTJT PG TPMWFOU NJYUVSF FòFDU PO BMLBOF CJP
PYJEBUJPOT
8JUI NPEFSO IJHIUISPVHIQVU NFUIPEPMPHJFT MBSHF BNPVOUT PG RVBOUJUBUJWF EBUB DBO
CF HBUIFSFE XIJDI SFRVJSF UIF VTF PG BQQSPQSJBUF BOBMZUJDBM UPPMT GPS SFMJBCMZ FYUSBDUJOH
B NBYJNVN PG WBMVBCMF JOGPSNBUJPO 0ęFO UIFTF MBSHF EBUBTFUT DPOUBJO B CBUUFSZ PG
TJNJMBS DPSSFMBUFE NFBTVSFNFOUT UIBU BMM EFTDSJCF B DPNQMFY QSPCMFN *O UIFTF DBTFT
UIF BOBMZTJT BOE NPEFMMJOH PG POF WBSJBCMF BU B UJNF JT UJNF DPOTVNJOH BOE EPFT OPU
DBQUVSF UIF VOEFSMZJOH CFIBWJPVS PG UIF TZTUFN
.PSF BEWBODFE NVMUJWBSJBUF EBUB BOBMZTJT 	.7%"
 UPPMT TVDI BT QBSUJBM MFBTU
TRVBSFT QSPKFDUJPOT UP MBUFOU TUSVDUVSFT 	1-4
 BMMPX NPEFMMJOH UIF GVOEBNFOUBM BT
TPDJBUJPO CFUXFFO NBUSJDFT PG 9WBSJBCMFT 	GBDUPST
 BOE :WBSJBCMFT 	SFTQPOTFT
 CZ B
MJOFBS NVMUJWBSJBUF NPEFM BT XFMM BT NPEFMMJOH UIF TUSVDUVSF PG 9 BOE : NBUSJDFT 6O
MJLF NVMUJQMF MJOFBS SFHSFTTJPO BT VTFE JO %FTJHO PG &YQFSJNFOU 1-4 DBO BOBMZTF MBSHF
BNPVOUT PG OPJTZ DPMMJOFBS BOE FWFO JODPNQMFUF WBSJBCMFT JO CPUI 9 BOE : 	&SJLTTPO
FU BM ŵųŴŶ
 5P UIBU FOE 1-4 JUFSBUJWFMZ ĕUT B GFX MBUFOU WBSJBCMFT UP B QSPKFDUJPO PG
UIF 9 EBUBTFU UIBU EFTDSJCF UIF NBYJNVN WBSJBODF JO UIF : TQBDF 	8PME 4KÚTUSÚN
BOE &SJLTTPO ŵųųŴ
 ćFTF MBUFOU WBSJBCMFT BSF PęFO JOUFSQSFUBCMF JO UFSNT PG HFOFSBM
QSPQFSUJFT PG UIF TZTUFN JUT DPNQPOFOUT PS TVCTUJUVFOUT BOEXJUI POMZ B TNBMM OVNCFS
PG UIF MBUFOU WBSJBCMFT UIFSF JT MJUUMF SJTL PG APWFSĕUUJOH UIF EBUB 6MUJNBUFMZ UIJT SFT
VMUT JO B NPEFM XJUI GFXFS EJNFOTJPOT UIBO NVMUJQMF MJOFBS SFHSFTTJPOT PG JOEJWJEVBM
SFTQPOTFT NBLJOH JU FBTJFS UP JOUFSQSFU FTQFDJBMMZ XIFO SFTQPOTFT BSF DPSSFMBUFE ćF
ĘFYJCJMJUZ UPHFUIFS XJUI JUT HSBQIJDBM PSJFOUBUJPO NBLF 1-4 B NVMUJQVSQPTF UPPM GPS
DPNQMFY EBUB BOBMZUJDBM RVFTUJPOT JODMVEJOH EBUB DMBTTJĕDBUJPO BOE DMVTUFS BOBMZTJT PS
EBUB TVNNBSZ JOUFHSBUJPO BOE NJOJOH GPS BQQMJDBUJPOT JO QSPDFTT JOEVTUSJFT TVDI BT
RVBOUJUBUJWF TUSVDUVSFQSPQFSUZ SFMBUJPOTIJQT NVMUJWBSJBUF DBMJCSBUJPO BOE QSPDFTT VO
EFSTUBOEJOH NPEFMMJOH BOE DPOUSPM 	8PME &SJLTTPO BOE ,FUUBOFI ŵųŴų

)FSF B 1-4 BQQSPBDI XBT BEPQUFE UP HBJO GVSUIFS JOTJHIU JOUP UIF JNQBDU PG
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƅ
QIZTJDPDIFNJDBM QBSBNFUFST PG UIF DPTPMWFOUT PO UIF SFBDUJPO ZJFMET BOE XIFUIFS
BO VOEFSMZJOH SFMBUJPOTIJQ CFUXFFO UIFTF QBSBNFUFST BOE UIF SFBDUJPO PVUDPNFT DBO
CF GPVOE " QBSUJDVMBS GPDVT XBT PO JOWFTUJHBUJOH UIF SBUJP PG BMDPIPM UP BDJE QSPEVDU
ćFSFGPSF POMZ MJOFBS OBMLBOF TVCTUSBUFT XFSF JOWFTUJHBUFE 'VSUIFS UP OPU JOUSPEVDF
MBSHF BNPVOUT PG OPOMJOFBSJUZ JO UIFNPEFM UIF QFOUBOF BOE EPEFDBOF TVCTUSBUFT XFSF
OPU DPOTJEFSFE JO UIJT BOBMZTJT EVF UP UIFJS JSSFHVMBS SFTVMUT BOE MPX DPOWFSTJPO 	TFF
'JHVSF ŸŶ

5BCMF ŸŸ 1-4 SFHSFTTJPO GBDUPST GPS NPEFM .Ŵ
'BDUPS OBNF 6OJU %FTDSJQUJPO
4VCTUSBUF $BUFHPSJD A4FDPOEBSZ *% *EFOUJĕDBUJPO PG TVCTUSBUF
$PTPMWFOU $BUFHPSJD *EFOUJĕDBUJPO PG DPTPMWFOU
$PODFOUSBUJPO DPTPMWFOU  $PTPMWFOU DPODFOUSBUJPO FČFDUT
4VCTUSBUF DIBJO MFOHUI $IBSBDUFSJTBUJPO PG TVCTUSBUF
34 4VCT8BUFS .1B¦Ŵ
&TUJNBUJPO PG BMLBOF TVCTUSBUF TPMV
CJMJUZ JO XBUFS
34 $P4PM4VCT .1B¦Ŵ
&TUJNBUJPO PG DPTPMWFOU TPMVCJMJUZ JO
TVCTUSBUF
34 $P4PM"MD .1B¦Ŵ
&TUJNBUJPO PG BMDPIPM QSPEVDU TPMVCJM
JUZ JO DPTPMWFOU
34 $P4PM"DJE .1B¦Ŵ
&TUJNBUJPO PG BDJE QSPEVDU TPMVCJMJUZ
JO DPTPMWFOU
MPH1 4VCTUSBUF MPH1 WBMVF PG BMLBOF TVCTUSBUF
MPH1 "MDPIPM MPH1 WBMVF PG BMDPIPM QSPEVDU
MPH1 "DJE MPH1 WBMVF PG BDJE QSPEVDU
MPH1 $PTPMWFOU MPH1 WBMVF PG DPTPMWFOU
5XP QIZTJDPDIFNJDBM QBSBNFUFST XFSF DIPTFO UP EFTDSJCF BMM SFBDUJPO DPNQPO
FOUT UIF TVCTUSBUFT BOE QSPEVDUT BT XFMM BT UIF DPTPMWFOU ćF MPH1 BOE )BOTFO TPM
VCJMJUZ QBSBNFUFST XFSF EFUFSNJOFE VTJOH B DPNQVUBUJPOBM BQQSPBDI BT EFTDSJCFE JO
TFDUJPO Ÿŵŷ ćF MPH1 WBMVFT XFSF VTFE UP JOWFTUJHBUF UIF JOĘVFODF PO UIF SFBDUJPO
BDDPSEJOH UP -BBOF FU BM 	ŴżŻź
 ćF)BOTFO TPMVCJMJUZ QBSBNFUFST XFSF VTFE UP EFSJWF
TPMVCJMJUZ QSPQFSUJFT 	34
 PG DPTPMWFOUT SFBDUJPO TVCTUSBUFT BOE QSPEVDUT UP CF VTFE BT
GBDUPST UPHFUIFS XJUI UIF TVCTUSBUF BOE DPTPMWFOU JEFOUJUZ DPTPMWFOU DPODFOUSBUJPO
BOE TVCTUSBUF DIBJO MFOHUI 	5BCMF ŸŸ
 ćF SFBDUJPO QSPEVDU DPODFOUSBUJPOT BT XFMM BT
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƆ
UIF SBUJP PG BMDPIPM UP BDJE XFSF UBLFO BT SFTQPOTFT 	5BCMF ŸŹ

5BCMF ŸŹ 1-4 SFHSFTTJPO NPEFM SFTQPOTFT
3FTQPOTF OBNF 6OJU %FTDSJQUJPO
5PUBM QSPEVDU NNPM M¦Ŵ 4VN PG BMEFIZEF BMDPIPM BOE BDJEQSPEVDU DPODFOUSBUJPOT
"MDPIPM NNPM M¦Ŵ "MDPIPM QSPEVDU DPODFOUSBUJPO
"DJE NNPM M¦Ŵ "DJE QSPEVDU DPODFOUSBUJPO
"MDPIPM"DJE 3BUJP 3BUJP PG BMDPIPM UP BDJE DPODFOUSBUJPOT
ćF DPMMFDUJPO PG SFTQPOTFT BOE MJLFMJIPPE PG DPSSFMBUJPO CFUXFFO UIFN JMMVTUSBUFT
UIF SFRVJSFNFOU UP VTF .7%" UPPMT TVDI BT 1-4 *U JT JNQPSUBOU UP OPUF UIBU UIJT BOB
MZTJT EPFT OPU OFDFTTBSJMZ QSPWJEF B HPPE TFOTF PG BCTPMVUF JOĘVFODF PG POF GBDUPS PO B
QBSUJDVMBS SFTQPOTF PS FTUBCMJTIFT B DBVTBM SFMBUJPOTIJQ CVU JU DBO IFMQ UP VOEFSTUBOE
UIF CFIBWJPVS PG UIF FOUJSF TZTUFN BOE JOGPSN GVUVSF XPSL
.PEFM FWBMVBUJPO
"O JOJUJBM 1-4 NPEFM 	NPEFM .Ŵ
 XBT DSFBUFE GSPN BMM EBUB SFTVMUJOH JO UISFF DPNQPO
FOUT TIPXJOH HPPE DPSSFMBUJPO CFUXFFO UIF UXP NBUSJDFT 	5BCMF 'Ŵ
 ćF MPBEJOH QMPU
QSPWJEFT BO PWFSWJFX PG UIF JOUFSBDUJPOT CFUXFFO GBDUPST BOE SFTQPOTFT PG UIF TZTUFN
EJTQMBZJOH UIF ĕSTU UXP DPNQPOFOUT 	'JHVSF 'Ŵ
 *OUFSFTUJOHMZ UIF MPH1 QBSBNFUFST GPS
UIF TVCTUSBUF BOE QSPEVDUT DPSSFMBUFE TUSPOHMZ XJUI UIF TVCTUSBUF DBSCPO DIBJO MFOHUI
BOE VOTVSQSJTJOHMZ XJUI UIF 34 WBMVF GPS TVCTUSBUF TPMVCJMJUZ JO XBUFS IPXFWFS POMZ
TIPXJOH TJHOJĕDBODF JO UIF TFDPOE DPNQPOFOU ćF MJOFBS OBUVSF PG UIF BMLBOF TVC
TUSBUF BOE IFODF QSPEVDUT TJNQMJGZ UIF DPSSFMBUJPO PG UIFTF QBSBNFUFST ćVT MPH1 PG
UIF TVCTUSBUF DBO CF VTFE FYFNQMBSZ GPS BMM DPNQPVOET JO UIF EBUBTFU ćF MPH1 PG
DPTPMWFOUT TIPXT FWFO MFTT JOĘVFODF PO UIF NPEFM CFJOH DMPTF UP UIF PSJHJO
#BTFE PO UIJT JOJUJBM BQQSBJTBM UIF MPH1 WBMVFT GPS DPTPMWFOU BOE QSPEVDUT 34
4VCT8BUFS QBSBNFUFS BOE UIF TVCTUSBUF DIBJO MFOHUI XFSF SFNPWFE GSPN UIF JOJUJBM
NPEFM UP TJNQMJGZ UIF NPEFM BOE JOTUFBE GPDVT PO UIF NPSF TJHOJĕDBOU 34 WBMVFT BOE
MPH1 PG UIF TVCTUSBUF GPS JOUFSQSFUBUJPO
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƀƇ
5BCMF Ÿź 1-4 NPEFM .ŵ QBSBNFUFST DVNVMBUJWF GBDUPS DPFďDJFOUT
$PNQPOFOU 39	DVN
 3:	DVN
 2:	DVN

   
   
ćF OFX 1-4 NPEFM 	NPEFM .ŵ
 GPVOE POMZ UXP TJHOJĕDBOU DPNQPOFOUT XJUI
PWFSBMM HPPE WBMVFT GPS HPPEOFTT PG ĕU 	3ŵ:
 BOE QSFEJDUJPO 	2ŵ:
 	5BCMF Ÿź
 ćF
FYQMBJOFE WBSJBUJPO GPS UIF GBDUPST 	3ŵ9
 JO UIF NPEFM JT MPX XIJDI NBZ CF DBVTFE
CZ MBSHF OVNCFS PG DBUFHPSJD WBSJBCMFT *U JT BMTP JOEJDBUJWF PG JOĘVFODF GSPN GBDUPST
UIBU BSF OPU SFQSFTFOUFE JO UIF EBUBTFU %FTQJUF UIJT UIF MPX WBMVF JT OPU UIPVHIU UP CF
DBVTF GPS DPODFSO BOE UIF NPEFM SFNBJOT VTFGVM UP FYQMBJO QBSU PG UIF WBSJBUJPO TFFO
/P TUSPOH PVUMJFST XFSF XFSF EFUFDUFE FJUIFS JO UIF SFTQPOTF TQBDF 	'JHVSF ŸŴŶ

PS UIF GBDUPS TQBDF 	'JHVSF 'ŵ
 /P DSJUJDBM NPEFSBUF PVUMJFST JO %JTUBODF UP .PEFM
9 	%.PE9
 XFSF GPVOE 	EBUB OPU TIPXO
 )PXFWFS UIF DPOUSPM HSPVQ XJUI OP DP
TPMWFOU IBT DPOTJTUFOUMZ IJHIFS WBMVFT FTQFDJBMMZ XJUI UIF $Ż TVCTUSBUF ćJT JT MJLFMZ
UP BSJTF GSPN UIF GBDU UIBU UIFTF EBUB QPJOUT TZTUFNBUJDBMMZ MBDL WBMVFT GPS 34 DPTPMWFOU
JO TVCTUSBUF WBMVFT 4JNJMBSMZ OP NPEFSBUF PVUMJFST XFSF EFUFDUFE JO UIF %JTUBODF UP
.PEFM : 	%.PE:
 	EBUB OPU TIPXO
 ćF WBMVFT GPS 5FSHJUPM JO PDUBOF TIPXT B IJHI
%.PE: WBMVF CVU UIJT XBT EFFNFE BDDFQUBCMF TJODF UIF FYQFSJNFOUBM WBMVF XBT DPO
ĕSNFE JO GVSUIFS FYQFSJNFOUT JODMVEJOH UIF UJNF DPVSTF 	TFDUJPO ŸŶŴ

5BCMF ŸŻ 1-4 NPEFM .ŵ QBSBNFUFST DVNVMBUJWF SFTQPOTF DPFďDJFOUT
3FTQPOTF 37:	DVN
 27:	DVN

"MDPIPM"DJE  
5PUBM QSPEVDU  
"MDPIPM  
"DJE  
5BCMF ŸŻ TIPXT UIF FYQMBJOFE WBSJBUJPO 	3ŵ7:
 BOE UIF QSFEJDUFE WBSJBUJPO
	2ŵ7:
 PG UIF DPNQMFUF NPEFM GPS FBDI SFTQPOTF (FOFSBMMZ UIF WBMVFT TIPX UIBU
UIF SFTQPOTFT BSF XFMM NPEFMMFE ćF BMDPIPM ZJFME TDPSFT XPSTU TVHHFTUJOH UIBU WBSJ
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƁž
BUJPO JO UIJT WBSJBCMF JT FYQMBJOFE UIF MFBTU CZ UIF EBUBTFU )PXFWFS DSPTTWBMJEBUJPO
"/07" TIPXT UIBU 1-4 SFHSFTTJPO GPS BMM SFTQPOTFT JT TJHOJĕDBOU 	Q  

0WFSBMM XJUI HPPE ĕU BOE QSFEJDUJWF QPXFS UIF NPEFM TIPXT B TUSPOH RVBOUJU
BUJWF SFMBUJPOTIJQ CFUXFFO UIF GBDUPST BOE SFTQPOTFT
.PEFM TVNNBSZ
ćF NPEFM JT JOUFSQSFUFE VTJOH TDPSF BOE MPBEJOH QMPUT ćFTF TVNNBSJTF UIF SFMBUJPO
CFUXFFO UIF 9 BOE : EBUBTFU ćF 9TDPSFT 	WFDUPS U
 BSF QSFEJDUPST PG : BOE NPEFM
9 XIJMTU NBYJNJTJOH UIF DPWBSJBODF CFUXFFO 9 BOE : ćVT UIFZ SFQSFTFOU UIF MBUFOU
WBSJBCMFT ćF XFJHIUT 	WFDUPST X BOE D GPS UIF 9 BOE : WBSJBCMFT SFTQFDUJWFMZ
 EF
TDSJCF IPX UIF 9 WBSJBCMFT DPNCJOF UP GPSN UIF TDPSFT 	U
 UIF CBTJT PG UIF RVBOUJUBUJWF
SFMBUJPO CFUXFFO 9 BOE : #Z TVQFSJNQPTJOH UIF 9 BOE : XFJHIUT JO B MPBEJOH QMPU
UIF SFMBUJPOTIJQ CFUXFFO UIF 9 WBSJBCMFT UIF : WBSJBCMFT BOE UIF SFMBUJPOTIJQ CFUXFFO
BMM UIFTF WBSJBCMFT DBO CF WJTVBMJTFE
'SPN UIF TDPSF QMPU PG UIF 1-4NPEFM 	'JHVSF ŸŴŶ
 JU DBO CF TFFO UIBU UIF SFTQPOTF
EBUB JT TQMJU CZ DPTPMWFOU UZQF JO UXP HSPVQT ćF EBUBQPJOUT DMFBSMZ HSPVQ BDDPSEJOH
UP UIF VTFE DPTPMWFOU UIF BQPMBS DPTPMWFOUT 	#&)1 TJMJDPOF PJM FUIZM PMFBUF
 PO UIF
MFę BOE UIF NPSF QPMBS DPTPMWFOUT PO UIF SJHIU 	5FSHJUPM 5SJUPO -ŹŴ
 ćF DPOUSPM
TBNQMFT XJUIPVU DPTPMWFOU BSF BTTPDJBUFE XJUI UIF MFę HSPVQ
8IFO DPOTVMUJOH UIF DPSSFTQPOEJOH MPBEJOH QMPU PG UIF 1-4 NPEFM JU JT FWJEFOU
UIBU UIF ĕSTU DPNQPOFOU BMPOH UIF YBYJT JODMVEFT UIF QPMBSJUZ QSPQFSUJFT PG UIF DP
TPMWFOU )FSF TQFDJĕDBMMZ SFQSFTFOUFE BT UIF TPMVCJMJUZ 34 WBMVFT PG DPTPMWFOU XJUI
TVCTUSBUF PS BMDPIPM BOE BDJE QSPEVDUT 	'JHVSF ŸŴŷ
 8JUI BQPMBS TPMWFOUT TIPXJOH
CFUUFS TPMVCJMJUZ JO UIF TVCTUSBUF BOE QPMBS TPMWFOUT CFUUFS TPMVCJMJUZ PG UIF BMDPIPM BOE
BDJE QSPEVDUT *OUFSFTUJOHMZ UIFSF JT B DMFBS BTTPDJBUJPO PG IJHI BMDPIPM UP BDJE SBUJP
XJUI HPPE TPMVCJMJUZ PG QSPEVDUT JO UIF DPTPMWFOU FTQFDJBMMZ 5FSHJUPM
ćF TFDPOE DPNQPOFOU BMPOH UIF ZBYJT JT NPTUMZ EFTDSJCFE CZ UIF MPH1 PG UIF
TVCTUSBUF BOE UIF DPTPMWFOU DPODFOUSBUJPO 	'JHVSF ŸŴŷ
 CFBSJOH JO NJOE UIBU UIF
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƁſ
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8 C8
C7
C7
C7
C7
C7
C7
C7
C7
C7
C7
C7
C7
C7 C7
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6 C6
t[
2
]
-4
-3
-2
-1
0
1
2
3
t[1]
Ellipse: Hotelling's T2 (95%)
Ethyl oleate
L-61
BEHP
None
Silicone oil
Tergitol 15-S-7
Triton X-45/X-114
Triton X-100
-5 -4 -3 -2 -1 0 1 2 3 4
'JHVSF ŸŴŶ 1-4 NPEFM .ŵ TDPSF TDBUUFS QMPU PG SFTQPOTF EBUB TIPXJOH 9TDPSFT 	U
 PG UIF
ĕSTU DPNQPOFOU BMPOH UIF YBYJT BOE 9TDPSFT PG UIF TFDPOE BMPOH UIF ZBYJT FMMJQTF EFOPUFT
)PUFMMJOHT 5 żŸ DPOĕEFODF JOUFSWBM
MPH1 GPS TVCTUSBUFT JT TUSPOHMZ DPSSFMBUFE XJUI UIF MPH1 GPS BMDPIPM BOE BDJE QSPEVDUT
	'JHVSF 'Ŵ

ćF JOUFSBDUJPOT CFUXFFO CPUI DPNQPOFOUT TVNNBSJTFT UIF FČFDUT PWFS UIF FO
UJSF EBUBTFU $PTPMWFOUT TVDI BT #&)1 PS FUIZM PMFBUF SFTVMU JO IJHI UPUBM QSPEVDU
ZJFMET NBJOMZ EVF UP IJHI BDJE ZJFMET 0O UIF PUIFS TJEF 5FSHJUPM SFTVMUT JO IJHI BMDP
IPM PWFS BDJE SBUJP CVU OPU JO IJHI UPUBM ZJFMET UIFSF JT B XFBL BTTPDJBUJPO XJUI IJHI
BMDPIPM ZJFMET TJNJMBS UP #&)1 UIPVHI *O DPOUSBTU UIF 5SJUPO DPTPMWFOUT IBWF BO
PWFSBMM OFHBUJWF FČFDU PO UIF SFBDUJPO 4JMJDPOF PJM IBT MJUUMF FČFDU PO UIF SFBDUJPO SFMBU
JWF UP UIF DPOUSPM SFBDUJPO XJUIPVU DPTPMWFOU ćF TMJHIU BTTPDJBUJPO PG BDJE ZJFME XJUI
UPUBM QSPEVDU ZJFME TIPXT UIBU UIF GPSNFS JT UIF QSFGFSSFE QSPEVDU BOE IJHI BMDPIPM
PWFS BDJE SBUJPT CFJOH PQQPTFE UP UIJT
'VSUIFS IJHIFS MPH1 WBMVFT BOE IJHIFS DPTPMWFOU DPODFOUSBUJPO TQFDJĕDBMMZ SFT
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƁƀ
Concentration cosolvent (%)
Cosolvent (BEHP)
Cosolvent (Ethyl oleate)
Cosolvent (L-61)
Cosolvent (None)
Cosolvent (Silicone oil)
Cosolvent (Tergitol 15-S-7)
Cosolvent (Triton X-45/X-114)
Cosolvent (Triton X-100)
R
S
 CoSol-Subs
R
S
 CoSol-Alc
R
S
 CoSol-Acid
logP Substrate
Alcohol/Acid
Total product (mM)
Alcohol (mM)
Acid (mM)
w
*c
[2
]
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
w*c[1]
X
Y
-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
'JHVSF ŸŴŷ 1-4 NPEFM .ŵ MPBEJOH TDBUUFS QMPU PG UIF SFMBUJPO CFUXFFO GBDUPST BOE SFTQPOTFT
BOE UIF DPOUSJCVUJPO PG FBDI WBSJBCMF UP UIF 1-4 NPEFM BYFT TIPX XFJHIUT GPS UIF GBDUPST BOE
SFTQPOTFT EFOPUFE X BOE D SFTQFDUJWFMZ GPS FBDI NPEFM DPNQPOFOU
VMU JO IJHIFS BMDPIPM ZJFME ćJT JT B HPPE JOEJDBUJPO PG PSHBOJD DPNQPVOE UPYJDJUZ
BT QSPQPTFE CZ -BBOF FU BM 	ŴżŻź
 XJUI UPYJDJUZ EFDSFBTJOH XJUI BO JODSFBTF JO MPH1
	MPH1  
 ćF DMFBS BTTPDJBUJPO PG UIJT QBSBNFUFS XJUI UIF BMDPIPM ZJFME TVHHFTUT
UIBU UPYJDJUZ JT TQFDJĕDBMMZ BTTPDJBUFE XJUI UIF BMDPIPM QSPEVDU ćF IJHI UPYJDJUZ PG
UIF BMDPIPM QSPEVDU FYQMBJOT UIF EJďDVMUZ PG BDIJFWJOH IJHI BMDPIPM ZJFMET JO UIFTF
SFBDUJPOT 'VSUIFS JU JMMVTUSBUFT UIF OFFE GPS JO TJUV QSPEVDU SFNPWBM UP SFEVDF UPYJD FG
GFDUT UPXBSET UIF CJPDBUBMZTU BOE UIF SFTVMUJOH SFEVDUJPO JO QSPEVDUJWJUZ ćF QPTJUJWF
DPSSFMBUJPO XJUI UIF DPTPMWFOU DPODFOUSBUJPO DPOĕSNT UIFJS QPTJUJWF JNQBDU TQFDJĕD
BMMZ PO UIF BMDPIPM ZJFME *U DBO CF TQFDVMBUFE UIBU UIJT JT JO GBDU EVF UP UIF FYUSBDUJPO
PG UIF BMDPIPM JOUP UIF DPTPMWFOU EVF UP QSFGFSFOUJBM TPMVCJMJTBUJPO JO UIF DPTPMWFOU
ćJT DBO BMTP CF TFFO CZ UIF BTTPDJBUJPO PG UIF 34 WBMVF GPS DPTPMWFOU JO BMDPIPM XJUI
5FSHJUPM *O BEEJUJPO UIJT FČFDU DBO TJNQMZ CF EVF UP UIF MBSHFS WPMVNF PG DPTPMWFOU
BWBJMBCMF GPS TPMVCJMJTBUJPO
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƁƁ
0O UIF PUIFS IBOE IJHI BDJE ZJFMET BSF BDIJFWFE XIFO NBYJNJTJOH UIF TPMVCJM
JUZ PG TVCTUSBUFT JO DPTPMWFOUT BOE FTTFOUJBMMZ EJMVUJOH UIF TVCTUSBUF ćJT SFEVDFT
TVCTUSBUF BDDFTT BOE QSPNPUFT PWFSPYJEBUJPO BT QSFWJPVTMZ BSHVFE 	DPNQBSF UP TFD
UJPO ŸŴ BOE 4DISFXF FU BM 	ŵųŴŷ
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'JHVSF ŸŴŸ 1-4 NPEFM .ŵ DVNVMBUJWF 7BSJBCMF *OĘVFODF PO 1SPKFDUJPO 	7*1
 GPS FBDI NPEFM
GBDUPS żŸ DPOĕEFODF JOUFSWBM EFSJWFE GSPN KBDLLOJĕOH
ćF 7BSJBCMF *OĘVFODF PO 1SPKFDUJPO 	7*1
 QMPU PG UIF 1-4 NPEFM 	'JHVSF ŸŴŸ
 JT
B SBOLJOH PG UIF JOĘVFODF PG FBDI GBDUPS PO UIF SFTQPOTF WBSJBCMFT WBMVFT MBSHFS UIBO
Ŵ BSF DPOTJEFSFE IJHIMZ JNQPSUBOU BOE WBMVFT MBSHF UIFO ųŸ BSF DPOTJEFSFE SFMFWBOU
	.,4 6NFUSJDT ŵųŴŵ
 %VF UP UIF MBSHF BNPVOU PG DBUFHPSJD EBUB BOE UIF BTTPDJBUFE
WBSJBUJPO UIF DPTPMWFOU GBDUPST IBWF B MPX TDPSF XJUI MBSHF FTUJNBUFE DPOĕEFODF JO
UFSWBM /FWFSUIFMFTT UIFTF WBSJBCMF SFNBJO DFOUSBM UP UIF NPEFM 0WFSBMM UIF NPTU
JOĘVFOUJBM BOE SFMJBCMF GBDUPS JT UIF 34 DPTPMWFOU JO TVCTUSBUF WBMVF GPMMPXFE CZ UIF
TVCTUSBUF MPH1
ćJT SFJUFSBUFT UIF JNQPSUBODF PG UIF 34 WBMVFT GPS DPTPMWFOU JO TVCTUSBUF BOE
ƃƁ 3FTVMUT BOE EJTDVTTJPO ſƁƂ
QSPEVDUT BOE UIF TVCTUSBUF MPH1 8IJMTU UIJT TIPXT UIF HFOFSBM JOĘVFODF PG TVCTUSBUF
MPH1 WBMVFT PO UIF CJPPYJEBUJPO PG BMLBOFT JU QSPWJEFT B TJNQMJTUJD WJFX BOE UIF JN
QBDU PG JOEJWJEVBM QSPEVDUT DBOOPU CF DBQUVSFE XJUI UIFTF IJHIMZ DPSSFMBUFE WBSJBCMFT
*U JT JOUFSFTUJOH UP TFF UIF TUSPOH DPSSFMBUJPO TQFDJĕDBMMZ XJUI UIF BMDPIPM QSPEVDU TVH
HFTUJOH UIBU UIF BMDPIPM QSPEVDU JT QSJNBSJMZ SFTQPOTJCMF GPS UPYJDJUZ %FTQJUF JUT PXO
MJNJUBUJPOT UIF BQQMJDBUJPO PG 34 WBMVFT IBT CFFO TIPXO UP CF NVDI NPSF JOTJHIUGVM
FTQFDJBMMZ GPS UIJT DPNQMFY NVMUJQSPEVDU SFBDUJPO
'JOBMMZ JU JT JOUFSFTUJOH UP OPUF UIBU UIFSF JT B DMFBS TFQBSBUJPO PG DPTPMWFOUT CZ
UIFJS BCJMJUZ UP TPMVCJMJTF UIF SFBDUJPO QSPEVDUT ćF TPMVCJMJUZ PG TVCTUSBUF BHBJOTU
QSPEVDUT JO UIF DPTPMWFOUT JOEJDBUFT UIBU QSFGFSFOUJBM TPMVCJMJTBUJPO PG UIF QSPEVDU
MFBET UP BO FYUSBDUJPO BXBZ GSPN UIF CJPDBUBMZTU SFTVMUJOH JO IJHIFS BMDPIPM PWFS BDJE
SBUJPT 'PS IJHI BCTPMVUF BMDPIPM ZJFMET UIF BMDPIPM UPYJDJUZ OFFET UP CF TVDDFTTGVMMZ
NJUJHBUFE BT XFMM 0O UIF PUIFS IBOE XJUI IJHI TVCTUSBUF TPMVCJMJUZ JO UIF DPTPMWFOU
UIF TVCTUSBUF HFUT EJMVUFE BOE SFUBJOFE JO UIF PSHBOJD QIBTF SFTVMUJOH JO XPSTF NBTT
USBOTGFS PG TVCTUSBUF UP UIF CJPDBUBMZTU QSPNPUJOH UIF PWFSPYJEBUJPO PG ŴBMDPIPM UP
BDJE 	4DISFXF FU BM ŵųŴŷ

.PEFM WBMJEBUJPO
*O PSEFS UP BTTFTT UIF WBMJEJUZ PG UIF 1-4 SFHSFTTJPONPEFM BOE JUT QSFEJDUJPOT SFTQPOTF
QFSNVUBUJPOT XBT VTFE ćJT NFUIPE MFBWFT GBDUPS EBUB VONPEJĕFE CVU SBOEPNMZ
TIVĒFT UIF SFTQPOTF EBUB CFGPSF ĕUUJOH B OFX 1-4 NPEFM UP UIF DSFBUFE EBUBTFU BOE
DBMDVMBUJOH OFX 3ŵ: BOE 2ŵ: WBMVFT GPS UIF EFSJWFE NPEFM ćFTF QFSNVUBUJPOT BSF
SFQFBUFE BOE DBO UIFO CF DPNQBSFE UP UIF 3ŵ: BOE 2ŵ: FTUJNBUFT PG UIF PSJHJOBM
NPEFM ćF DBTF PG SBOEPN EBUB QSPEVDJOH B TJNJMBSMZ HPPE NPEFM BT UIF PSJHJOBM
NPEFM JT BO JOEJDBUJPO GPS BO JOWBMJE PS PWFSĕUUFE NPEFM "MUFSOBUJWFMZ UIF JOJ
UJBM EBUB GPS B QBSUJDVMBS SFTQPOTF NBZ IBWF CFFO WFSZ OPJTZ TJNJMBS UP SBOEPN EBUB
6TVBMMZ UIF QFSNVUBUJPO QSPDFEVSF JT SFQFBUFE CFUXFFO ŵŸ  Ŵųų UJNFT UP QSPEVDF B
SFGFSFODF EJTUSJCVUJPO GPS 3ŵ: BOE 2ŵ: CBTFE PO SBOEPN EBUB #Z DPNQBSJOH UIJT
ƃƂ $PODMVTJPO ſƁƃ
SFGFSFODF EJTUSJCVUJPO UP UIF PSJHJOBM 1-4 NPEFM JUT TJHOJĕDBODF DBO CF DPOĕSNFE
5BCMF Ÿż TIPXT UIF DPSSFMBUJPO CFUXFFO UIF QFSNVUBUJPO SFTVMUT PWFS ŷų JUFSB
UJPOT BOE UIF PSJHJOBM 3ŵ: BOE 2ŵ: GPS UIF BMLBOF CJPPYJEBUJPO EBUBTFU ćF HFOFS
BMMZ MPX 3ŵ: BOE 2ŵ: WBMVFT JOEJDBUF WFSZ HPPE NPEFM WBMJEJUZ PG UIF 1-4 SFHSFTTJPO
NPEFM GPS BMM SFTQPOTFT
5BCMF Ÿż 1-4 NPEFM .ŵ WBMJEBUJPO QFSNVUBUJPOT QBSBNFUFST
3FTQPOTF 3: 2:
"MDPIPM"DJE  
5PUBM QSPEVDU  
"MDPIPM  
"DJE  
ćVT UIF JOJUJBM BTTFTTNFOU PG ĕUUFE DPNQPOFOUT 	5BCMF Ÿź
 BOE SFTQPOTF NPE
FMMJOH 	5BCMF ŸŻ
 BOE UIF SFTQPOTF QFSNVUBUJPOT TIPX B IJHIMZ TJHOJĕDBOU NPEFM GPS
UIF EBUBTFU ćJT FNQIBTJTFT UIF PWFSBMM WBMJEJUZ PG B .7%" BQQSPBDI DPVQMFE UP UIF
EFWFMPQFE IJHIUISPVHIQVU UPPM UP JOWFTUJHBUF BMLBOF CJPPYJEBUJPOT
ăĂ $PODMVTJPO
ćJT DIBQUFS BQQMJFT UIF EFWFMPQFE IJHIUISPVHIQVU NJDSPTDBMF QMBUGPSN UP FďDJFOUMZ
TDSFFO TFWFSBM DPTPMWFOUT GPS UIF CJPPYJEBUJPO PG EJČFSFOU IZESPDBSCPOT XJUI B WJFX
PO SFEVDJOH PSHBOJD QIBTF UPYJDJUZ BOE JNQSPWJOH DPOUSPM PWFS UIF QSPEVDU TQFDUSVN
ćFQSFTFOUFE EBUB TIPXT UIF MBSHF JNQBDU UIBU DPTPMWFOUT DBO IBWF PO UIF CJPPY
JEBUJPO PG BMLBOFT &TQFDJBMMZ XJUI Ŷų5FSHJUPM BT DPTPMWFOU BOE UIF PDUBOF TVCTUSBUF
B Ŷŵ GPME JNQSPWFNFOU JO BMDPIPM ZJFME SFMBUJWF UP UIF DPOUSPM SFBDUJPO XJUIPVU DP
TPMWFOUT XBT BDIJFWFE "U UIF TBNF UJNF UIF BMDPIPM UP BDJE SBUJP XBT JODSFBTF GSPN
ųŶŸ UP ŸŴ ćF GBDU UIBU UIJT XBT BDIJFWFE XJUI UIF VOPQUJNJTFE TDSFFOJOH DPOEJUJPOT
TIPXT UIF QPUFOUJBM PG UIJT BQQSPBDI GPS DPOUSPMMJOH UIF SFBDUJPO QSPEVDU TQFDUSVN
ćF IJHIFTU PWFSBMM ZJFMET XFSF BDIJFWFE VTJOH #&)1 BOE FUIZM PMFBUF *O DBTF PG
SFBDUJPOT XJUI Ŷų #&)1 VQ UP ŶŹNNPM M¦Ŵ PG QSPEVDUT XFSF GPSNFE XJUI UIF PDUBOF
ƃƂ $PODMVTJPO ſƁƄ
TVCTUSBUF SFQSFTFOUJOH B Ŵź GPME JNQSPWFNFOU SFMBUJWF UP UIF DPOUSPM SFBDUJPO XJUIPVU
DPTPMWFOU BOE ŴŹ UJNFT IJHIFS UIBO UIF SFBDUJPO XJUI Ŷų 5FSHJUPM
(FOFSBMMZ UIF VTF PG NPSF QPMBS DPTPMWFOU TVDI BT 5FSHJUPM NBSLFEMZ SFEVDFE
UIF PWFSPYJEBUJPO PG PDUBOF SFBDUJPO QSPEVDUT BOE BO BDDVNVMBUJPO PG ŴPDUBOPM XBT
SFDPSEFE *O DPOUSBTU UIF BQPMBS FUIZM PMFBUF TIPXFE JNQSPWFE PWFSBMM ZJFMET XJUI UIF
BDJE QSPEVDU EPNJOBUJOH
1-4 SFHSFTTJPO PG UIF DPTPMWFOU TDSFFOJOH EBUBTFU TIPXFE UIBU UIF EFĕOJOH GBDUPS
GPS QSPEVDU TFMFDUJWJUZ JT UIF TPMVCJMJUZ QSPQFSUJFT PG UIF DPTPMWFOU ćF QPMBS DP
TPMWFOUT BSF HFOFSBMMZ CFUUFS TPMWFOUT GPS UIF SFBDUJPO QSPEVDUT ćJT BMMPXT UIF DPO
DMVTJPO UIBU JO UIJT DBTF UIF QSPEVDUT BSF JO GBDU FYUSBDUFE BXBZ GSPN UIF CJPDBUBMZTU
ćJT JO UVSO SFTVMUT JO SFEVDFE UPYJDJUZ FTQFDJBMMZ PG UIF BMDPIPM QSPEVDU
ćF )BOTFO TPMVCJMJUZ GSBNFXPSL UIBU XBT VTFE JO UIF BOBMZTJT DBO QSPWJEF BO
VOJWFSTBM BOE BDDFTTJCMF PWFSWJFX PG UIF JNQBDU PG DPTPMWFOUT PO UIF SFBDUJPO ZJFMET PG
XIPMFDFMM BMLBOF PYJEBUJPOT &TQFDJBMMZ UIF TPMVCJMJUZ QBSBNFUFST 	34
 GPS DPTPMWFOU
JO TVCTUSBUF BOE QSPEVDU IBWF CFFO TIPXO UP CF JOĘVFOUJBM
&RVBMMZ UIFSF BSF MBSHF EJČFSFODFT JONFNCSBOF EBNBHF UP DFMMT XIFO FYQPTFE UP
WBSJPVT SFBDUJPO NJYUVSFT ćF DPTPMWFOUT XJUI IJHI QSPEVDU ZJFMET PO PDUBOF XFSF
TIPXO UP DBVTF MFTT NFNCSBOF EBNBHF ćJT DBO CF QBSUJBMMZ FYQMBJO CZ UIF FYUSBD
UJPO PG QSPEVDUT BXBZ GSPN UIF DFMMVMBS DBUBMZTU BOE UIF BDDPNQBOZJOH SFEVDUJPO JO
UPYJDJUZ 'VSUIFS UIJT JT BO JOEJDBUJPO UIBU UIF FČFDUT PG DPTPMWFOUT BSF OPU POMZ PG
QIZTJDPDIFNJDBM CVU BMTP PG CJPMPHJDBM OBUVSF *O GBDU UIF QSFTFOUFE EBUB TVHHFTUT
UIBU UIFSF JT B TNBMM JOĘVFODF PG EJČFSFOU SFBDUJPO NJYUVSFT PO DFMMVMBS NFNCSBOF
DPNQPTJUJPO
(FOFSBMMZ MBSHF NBSHJOT GPS PQUJNJTBUJPO CBTFE PO UIF QSFTFOUFE TDSFFOJOH EBUB
SFNBJO CZ DIPPTJOH BO BQQSPQSJBUF DPTPMWFOU UIF SFBDUJPO PVUDPNFT DBO CF TUSPOHMZ
JOĘVFODFE ćF VTFE DPTPMWFOUT BSF HFOFSBMMZ DPNNFSDJBMMZ BWBJMBCMF XJUI B MBSHF
SBOHF PG QFSNVUBUJPOT TVDI BT DIBJO MFOHUI PG QPMPYBNFST *U JT MJLFMZ UIBU MPDBM PQ
ƃƂ $PODMVTJPO ſƁƅ
UJNBM EFTJHOT FYJTU UIBU IBWF OPU CFFO DBQUVSFE PS DIBSBDUFSJTFE JO UIF QSFTFOU TUVEZ
.PSFPWFS JU SFNBJOT EJďDVMU UP BUUSJCVUF UIJT UP TJOHMF GBDUPST EVF UP UIF MBSHF
BNPVOUT PG DPOGPVOEFE WBSJBCMFT UIBU JOĘVFODF UIF TZTUFN TJNVMUBOFPVTMZ /FWFS
UIFMFTT UIJT TUVEZ TIPXT UIF JNQPSUBODF PG UXPMJRVJE QIBTF SFBDUJPO FOHJOFFSJOH GPS
PQUJNJTJOH BOE EJSFDUJOH CJPDBUBMZUJD SFBDUJPOT ćF DPNCJOBUJPO XJUI DPNQVUBUJPOBM
BOE TUBUJTUJDBM UPPMT XBT TIPXO UP CF IJHIMZ FČFDUJWF BU QPPMJOH B XJEF SBOHF PG FYQFS
JNFOUBM EBUB TJNQMJGZJOH JUT JOUFSQSFUBUJPO BOE NBYJNJTJOH JUT JOGPSNBUJPO PVUQVU
ćF NJDSPXFMM QMBUGPSN BMMPXT JOUFHSBUJPO PG CJPDBUBMZTU QSPDFTT BOE SFBDUJPO FOHJO
FFSJOH FBSMZ JO EFWFMPQNFOU ćF IJHI ĕEFMJUZ EBUB HBJOFE DBO IFMQ FYQMPSF WBSJPVT
PQUJPOT SBQJEMZ XJUI IJHI DPOĕEFODF
*O BOZ DBTF UIF VTF PG DPTPMWFOUT BOE SFTQFDUJWF JNQSPWFNFOUT JO QSPEVDU TQF
DJĕDJUZ PS ZJFME OFFE UP CF XFJHIFE BHBJOTU DPNQMJDBUJPOT JO EPXOTUSFBN QSPDFTTJOH
GPS FYBNQMF TUSPOHMZ FNVMTJGZJOH TVSGBDUBOUT PS SFDZDMBCJMJUZ PG DPTPMWFOUT &BTF PG
QIBTF BOE QSPEVDU TFQBSBUJPO IBWF BO JNQPSUBOU JNQBDU PO UIF PWFSBMM FDPOPNJDT
PG B QSPDFTT UIF VTF PG DMPVE QPJOU TVSGBDUBOUT NBZ CF CFOFĕDJBM .PSFPWFS DPN
CJOBUJPO BOE NBUDIJOH PG DPTPMWFOUT NBZ BMMPX GVSUIFS PQUJNJTBUJPO PG UIF SFBDUJPO
DPOEJUJPOT GPS BMLBOF CJPPYJEBUJPOT
0WFSBMM UIF BQQMJDBUJPO PG DPTPMWFOUT JT B QSPNJTJOH TUSBUFHZ UP JOĘVFODF XIPMF
DFMM BMLBOF PYJEBUJPOT 'VSUIFS XPSL OFFET UP JOWFTUJHBUF FďDJFOU EPXOTUSFBN QSP
DFTTJOH PQUJPOT GPS UIF NPTU QSPNJTJOH DBOEJEBUFT UP GVMMZ MFWFSBHF UIFJS BEWBOUBHFT
$IBQUFS Ą
(FOFSBM DPODMVTJPO
%FTQJUF SFDFOU BEWBODFT OVNFSPVT DIBMMFOHFT SFNBJO UP BDIJFWF JOEVTUSJBMMZ DPNQFU
JUJWF TQBDFUJNFZJFMET BOE QSPEVDU UJUFST GPS CJPPYJEBUJPOT 5P JNQSPWF PO UIJT UIF
BCJMJUZ UP SBQJEMZ TDSFFO CJPDPOWFSTJPO SFBDUJPOT GPS DIBSBDUFSJTBUJPO BOE PQUJNJTBUJPO
JT PG NBKPS JNQPSUBODF JO CJPDBUBMZTU TFMFDUJPO BOE QSPDFTT EFWFMPQNFOU "RVFPVT
PSHBOJD UXPMJRVJE QIBTF TZTUFNT BSF SPVUJOFMZ FNQMPZFE UP JNQSPWF FďDJFODZ PG
CJPDBUBMZUJD QSPDFTTFT 'VSUIFS UIF JOUFHSBUJPO PG CJPQSPDFTT EFWFMPQNFOU XJUI DBUB
MZTU FOHJOFFSJOH VTJOH NJOJBUVSJTFE TZTUFNT JT JODSFBTJOHMZ TFFO BT B WJUBM TUFQ UP
IJHIFS QSPDFTT FďDJFODJFT BOE VMUJNBUFMZ JOEVTUSJBM BEPQUJPO
)PXFWFS TUBOEBSEJTFE IJHIUISPVHIQVU TDSFFOJOH NFUIPET DVTUPNJTFE GPS
CJPDBUBMZTJT JO OPODPOWFOUJPOBM NFEJB IBWF SBSFMZ CFFO EFNPOTUSBUFE JO UIF MJUFS
BUVSF 'VSUIFS UIFJS BEPQUJPO IBT CFFO IJOEFSFE CZ SFMJBCJMJUZ JTTVFT FTQFDJBMMZ JO
JOEVTUSJBM TFUUJOHT XIFSF MPX SFQSPEVDJCJMJUZ BOE SPCVTUOFTT PG BQQMJFE NFUIPET DBO
IBWF TJHOJĕDBOU OFHBUJWF FDPOPNJD JNQBDUT 5P BEESFTT UIFTF TIPSUDPNJOHT UIJT TUVEZ
EFWFMPQFE B NVMUJXFMM QMBUGPSN UIBU BMMPXT TZTUFNBUJD TDSFFOJOH PG IZESPDBSCPO CJP
PYJEBUJPOT VTJOH BO "ML#(5 XIPMFDFMM DBUBMZTU 4QFDJĕD DPODFSOT BSPVOE NBUFSJBM
DPNQBUJCJMJUZ BOE FWBQPSBUJPO PG SFBDUJPO DPNQPOFOUT XFSF DPOUSPMMFE CZ VTJOH NVM
UJXFMM QMBUFT NBDIJOFE GSPN QPMZUFUSBĘVPSPFUIZMFOF 5PHFUIFS XJUI B TFBMJOH DMBNQ
UIJT TZTUFN BMMPXT UIF SFMJBCMF QBSBMMFM TDSFFOJOH PG CJPDBUBMZUJD SFBDUJPOT XJUI IJHIMZ
WPMBUJMF DPNQPVOET BU NJDSPMJUFS TDBMF 0OFXBZ "/07" BOBMZTJT DPOĕSNFE JOTJHOJ
ſƁƇ
ĕDBOU EFWJBUJPOT 	ϟ  ųųŴ
 CFUXFFO SFQMJDBUF SFBDUJPOT XJUI OP TJHOJĕDBOU FEHF FČFDUT
GPVOE .PSFPWFS EVSJOH NFUIPE USBOTGFS OP ESPQ JO SFQSPEVDJCJMJUZ XBT TFFO SFJUFS
BUJOH UIF SPCVTUOFTT BOE SFMJBCJMJUZ PG UIF TZTUFN " EFTJHO PG FYQFSJNFOU BQQSPBDI
XBT BEPQUFE UP EFUFSNJOF BO PQFSBUJOH XJOEPX JO XIJDI PWFS źų IFBETQBDF PYZHFO
JT MFę BęFS B ŵŷ I CJPDPOWFSTJPO JO TFBMFE QMBUFT CZ SFEVDJOH ĕMM WPMVNF BOE LFFQJOH
DFMM EFOTJUZ XJUIJO B DFSUBJO SBOHF
5P CVJME PO UIF JOUFHSBUJPO XJUI QSPDFTT DPOEJUJPOT B GFECBUDI BQQSPBDI XBT
EFWFMPQFE BMMPXJOH HMVDPTF GFFEJOH JO CJPDBUBMZUJD SFBDUJPOT XIJMTU MFWFSBHJOH UIF SF
MJBCJMJUZ PG UIF EFWFMPQFE NJDSPXFMM QMBUF 6TJOH BO FO[ZNBUJD IZESPMZTJT BQQSPBDI
UP SFMFBTF HMVDPTF UIF QSPPGPGQSJODJQMF GFECBUDI JNQMFNFOUBUJPO TIPXFE UIF MBSHF
JNQBDU UIBU EJČFSFOU GFFEJOH TUSBUFHJFT DBO IBWF PO UIF CJPPYJEBUJPO PG OBMLBOFT
0DUBOPJD BDJE ZJFMET XFSF JODSFBTFE CZ Ÿų VTJOH B GFECBUDI TUSBUFHZ DPNQBSFE UP
PQUJNJTFE CBUDI DPOEJUJPOT 4JNJMBSMZ GPS SFBDUJPOT XJUI IFYBOF B MBSHF BOE VOQSF
EJDUFE FČFDU PO UIF BMEFIZEF QSPEVDU DPODFOUSBUJPO XBT OPUJDFE *O UIBU DBTF VQ UP
ź H M¦Ŵ PG IFYBOBM XFSF QSPEVDFE JOUFSNJUUFOUMZ JO CBUDI DPOEJUJPOT XIFSFBT VOEFS
GFECBUDI DPOEJUJPOT B ŸŸ GPME EFDSFBTF XBT SFDPSEFE
4JNJMBSMZ BO JOWFTUJHBUJPO JO UIF FČFDUT PG DPTPMWFOUT PO IZESPDBSCPO CJP
PYJEBUJPOT IBT EFNPOTUSBUFE UIF HFOFSJD BQQMJDBCJMJUZ PG UIF QMBUGPSN )FSF TJY DP
TPMWFOUT XFSF TDSFFOFEXJUI EJČFSFOU IZESPDBSCPO TVCTUSBUFT XJUI B WJFX PO PYJEBUJPO
QSPEVDU TQFDUSVN BOE PSHBOJD QIBTF UPYJDJUZ *U XBT TIPXO UIBU QPMBS TVSGBDUBOUT BM
MPXFE UIF FYUSBDUJPO PG UIF BMDPIPM QSPEVDU GSPN UIFXIPMFDFMM DBUBMZTU JODSFBTJOH UIF
BMDPIPM ZJFME BOE SFEVDJOH QIBTF UPYJDJUZ 4QFDJĕDBMMZ JO DBTF PG UIF PDUBOF TVCTUSBUF
XJUI Ŷų 5FSHJUPM B Ŷŵ GPME JNQSPWFNFOU JO BMDPIPM ZJFME SFMBUJWF UP UIF DPOUSPM SFBD
UJPO XJUIPVU DPTPMWFOUT XBT BDIJFWFE "U UIF TBNF UJNF UIF BMDPIPM UP BDJE QSPEVDU
SBUJP JODSFBTFE GSPN ųŶŸ UP ŸŴ ćF GBDU UIBU UIJT XBT BDIJFWFE XJUI UIF VOPQUJNJTFE
TDSFFOJOH DPOEJUJPOT TIPXT UIF QPUFOUJBM PG UIJT BQQSPBDI GPS DPOUSPMMJOH UIF SFBD
UJPO QSPEVDU TQFDUSVN *O DPOUSBTU XJUI BQPMBS DPTPMWFOUT TVDI BT CJT	ŵFUIZMIFYZM
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QIUIBMBUF BOE FUIZM PMFBUF UIF PWFSBMM IJHIFTU ZJFMET XFSF BDIJFWFE *O SFBDUJPOT XJUI
Ŷų CJT	ŵFUIZMIFYZM
 QIUIBMBUF B Ŵź GPME JNQSPWFNFOU JO ZJFME SFMBUJWF UP UIF DPOUSPM
SFBDUJPO XJUIPVU DPTPMWFOU XBT BDIJFWFE ŴŹ UJNFT IJHIFS UIBO JO UIF SFBDUJPO XJUI
Ŷų 5FSHJUPM
*O BEEJUJPO JU XBT TIPXO UISPVHIPVU UIBU UIF DPOTJTUFOU VTF PG DPNQVUBUJPOBM
BOE TUBUJTUJDBM UPPMT TVDI BT %FTJHO PG &YQFSJNFOUT BOE NVMUJWBSJBUF EBUB BOBMZTJT JT
B GVOEBNFOUBM DPNQPOFOU PG QSPDFTT EFWFMPQNFOU FTQFDJBMMZ XIFO EFBMJOH XJUI UIF
MBSHF BNPVOUT PG EBUB UIBU DBO CF HFOFSBUFE XJUI NJDSPTDBMF UPPMT 4QFDJĕDBMMZ UIF
QSFEJDUJPO PG )BOTFO TPMVCJMJUZ QBSBNFUFST BOE VTF PG NVMUJWBSJBUF EBUB BOBMZTJT SF
WFBMFE TPMVCJMJUZ PG DPTPMWFOU JO IZESPDBSCPO TVCTUSBUF BOE QSPEVDU 	34
 BT UIF EFĕO
JOH GBDUPS GPS QSPEVDU TFMFDUJWJUZ
*O DPODMVTJPO UIJT QSPKFDU EFNPOTUSBUFE UIF IJHI SPCVTUOFTT BOE SFMJBCJMJUZ PG B
NJDSPXFMM QMBUGPSN DVTUPNJTFE GPS UIF IJHIUISPVHIQVU JOWFTUJHBUJPO PG BMLBOF CJP
PYJEBUJPOT JO OPODPOWFOUJPOBM NFEJB ćJT QMBUGPSN DBO CF VTFE UP TZTUFNBUJDBMMZ
TUVEZ UIF CJPMPHJDBM BOE QSPDFTT PQUJNJTBUJPO TUSBUFHJFT JO B TUBOEBSEJTFE XBZ *UT
IJHI SFMJBCJMJUZ BOE HFOFSBM BQQMJDBCJMJUZ JT IPQFE UP GPTUFS BEPQUJPO CZ BDBEFNJB BOE
JOEVTUSZ UP VMUJNBUFMZ BDDFMFSBUF QSPDFTT EFWFMPQNFOU JO JOEVTUSJBM CJPDBUBMZTJT
Ąÿ 0VUMPPL
4DBMFEPXO TZTUFNT GPS BRVFPVT QSPDFTT EFWFMPQNFOU PęFO IBWF TPQIJTUJDBUFE
TFOTPST UIBU BMMPX POMJOF NPOJUPSJOH PG B SBOHF PG QBSBNFUFST TVDI BT Q) BOE EJT
TPMWFE PYZHFO ćF JOUFHSBUJPO PG TFOTPST UP FOBCMF POMJOF NFBTVSFNFOUT PG QBSB
NFUFST GPS CFUUFS DIBSBDUFSJTBUJPO JT B LFZ PCKFDUJWF GPS UIF QSFTFOUFE QMBUGPSN IPX
FWFS JODPNQBUJCJMJUJFT XJUI FYJTUJOH TFOTPST IBT IJOEFSFE BEPQUJPO 3FDFOU QVCMJDB
UJPOT IBWF TVDDFTTGVMMZ EFNPOTUSBUFE UIF VTF PG PQUJDBM TFOTPST JO TPMWFOUT 	3BNFTI
FU BM ŵųŴŸ
 ćJT QSFTFOUT B TVJUBCMF PQQPSUVOJUZ UP JOWFTUJHBUF UIF JODPSQPSBUJPO JOUP
UIF QSFTFOU TZTUFN XJUIPVU DPNQSPNJTJOH JUT SPCVTUOFTT PS NBUFSJBM DPNQBUJCJMJUZ
Ƅſ 0VUMPPL ſƂſ
4JNJMBSMZ JNQSPWFNFOUT JO UIF GFECBUDI JNQMFNFOUBUJPO DBO MFWFSBHF SFDFOU
EFWFMPQNFOUT JO NJDSPĘVJEJDT *O DBTF CFUUFS DPOUSPM PG GFFE SBUF BOE GFFEJOH PG DPN
QPVOET PUIFS UIBO HMVDPTF JT EFTJSFE NJDSPĘVJEJD BEEJUJPO PG DPNQPVOET JT SFRVJSFE
3FDFOUMZ NJDSPĘVJEJD QVNQ BOE WBMWF EFTJHOT VTJOH JOFSU NBUFSJBMT TVDI BT HMBTT BOE
ĘVPSJOBUFE FUIZMFOFQSPQZMFOF IBWF CFFO EFNPOTUSBUFE BU IJHI EFOTJUJFT BOE DPVME
FOBCMF JOFSU ĘPXQBUIT GPS VTF XJUI UXPMJRVJE QIBTF CJPDBUBMZTJT 	(SPWFS .VIMFO
BOE .BOBMJT ŵųųŻ :BMJLVO BOE 5BOBLB ŵųŴŹ

#PUI BQQSPBDIFT XPVME FOIBODF UIF DBQBCJMJUJFT PG UIF EFWFMPQFE QMBUGPSN CVU
SFRVJSF DPOTJEFSBCMF FOHJOFFSJOH FČPSU *O DPOUSBTU JNQSPWFNFOUT JO UIF GFECBUDI
JNQMFNFOUBUJPO DBO BMTP CF BDIJFWFE CZ JNQSPWJOH UIF TPMVCJMJUZ PG UIF PMJHPNFSJD
DBSCPO TPVSDF 6TF PG EFYUSJOT UIBU IBWF IJHIFS XBUFS TPMVCJMJUZ UIBO TUBSDI DPVME
JNQSPWF UIJT ćJT XPVME FOBCMF B XJEFS SBOHF PG GFFE SBUFT )PXFWFS UIF SFTJTUBODF
PG UIF TVCTUSBUF BHBJOTU EFHSBEBCJMJUZ CZ B XIPMFDFMM CJPDBUBMZTU OFFET UP CF WFSJĕFE
*O BEEJUJPO UIF DPTPMWFOU JOWFTUJHBUJPO IBT SFWFBMFE B SBOHF PG FČFDUT 4QFDJĕD
BMMZ UIF JNQBDU PG DPTPMWFOUT NJYUVSFT PO UIF XIPMFDFMM CJPDBUBMZTU FTQFDJBMMZ JUT
NFNCSBOF )FSF UIF NFNCSBOF ĘVJEJUZ DBO CF EFUFSNJOFE PS UIF IZESPQIPCJDJUZ
PG UIF DFMMT BOE UIFJS EJSFDU JOUFSBDUJPO XJUI IZESPQIPCJD TVCTUSBUFT 'VSUIFS JU JT
MJLFMZ UIBU UIFSF BSF PQUJNVN DPOEJUJPOT GPS DPTPMWFOU DPODFOUSBUJPO UIBU IBWF OPU
CFFO FYQMPSFE JO UIJT XPSL 5P UIJT FOE BO PQUJNJTBUJPO FYQFSJNFOU XJUI UIF BJN PG
FJUIFS NBYJNJTJOH UPUBM ZJFME PS UIF ZJFME PG B TQFDJĕD QSPEVDU DPVME CF QFSGPSNFE
*O DPNCJOBUJPO XJUI B TFBSDI GPS OPWFM DPTPMWFOUT PO UIF CBTJT PG UIF .7%" SFHSFT
TJPO NPEFM BOE UIF 34 WBMVFT GPS DPTPMWFOUT BOE TVCTUSBUFT UIJT DPVME CF VTFE UP
WBMJEBUF UIF NPEFM BOE ĕOE NPSF TVJUBCMF DPTPMWFOUT BOE TIPX UIF GVMM QPUFOUJBM PG
UIJT BQQSPBDI 5P JOWFTUJHBUF UIF JOUFHSBUJPO CFUXFFO CJPDBUBMZTU BOE SFBDUJPO FOHJO
FFSJOH UIF NJDSPXFMM QMBUGPSN DPVME CF VTFE UP JOWFTUJHBUF UIF JOUFSBDUJPO CFUXFFO
DPTPMWFOUT BOE USBOTQPSUFS DIBOOFMT TVDI BT "ML- UIBU IBWF SFDFOUMZ CFFO EFNPO
TUSBUFE UP IBWF B MBSHF JNQBDU PO CJPDBUBMZUJD QFSGPSNBODF 	$PSOFMJTTFO FU BM ŵųŴŶ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$BMM FU BM ŵųŴŹ

" DSVDJBM JTTVF XIFO VTJOH TVSGBDUBOU DPTPMWFOUT JT UIF EPXOTUSFBN QSPDFTTJOH
)FSF PQUJPOT GPS QIBTF TFQBSBUJPO BOE FYUSBDUJPO PG QSPEVDUT IBWF UP CF JOWFTUJHBUFE
UP GVMMZ MFWFSBHF UIFJS CFOFĕUT GPS QSPEVDUJWJUZ UIF VTF PG UIFJS DMPVE QPJOU QSPQFS
UJFT JT PG QBSUJDVMBS JOUFSFTU JODMVEJOH SFBDUJPO BOE TFQBSBUJPO UFNQFSBUVSFT 	8BOH
FU BM ŵųųŻC (MFNCJO ,FSOFS BOE 4NJSOPWB ŵųŴŶ

'JOBMMZ UIF EFWFMPQNFOU PG NFUIPET UP JOWFTUJHBUF DPNQMFY DPTPMWFOU NJYUVSFT
JO TJUV UP VOEFSTUBOE QIBTF NJYJOH BOE ESPQMFU TJ[F BT XFMM BT EFUFSNJOF UIF DPNQPT
JUJPO PG DPOUJOVPVT BOE EJTQFSTFE QIBTFT ćFTF GBDUPST BSF JNQPSUBOU XIFO DPOTJE
FSJOH TDBMJOH PG SFBDUJPOT
6MUJNBUFMZ UIF VTF PG UIF EFWFMPQFE NJDSPXFMM TZTUFN JT UIPVHIU UP QSPWJEF B
TVQFSJPS QMBUGPSN GPS JOWFTUJHBUJOH B MBSHF SBOHF PG JTTVFT DPODFSOJOH NVMUJQIBTF CJP
PYJEBUJPOT
"QQFOEJY "
#JPQSPDFTT WBMJEBUJPOJ
3FTFBSDI PCKFDUJWFT
ćJT SFTFBSDI SFWPMWFT BSPVOE UIF EFWFMPQNFOU PG B IJHIUISPVHIQVU NJDSPXFMM QMBU
GPSN TQFDJĕDBMMZ GPS VTF XJUI CJPDBUBMZUJD SFBDUJPOT JO OPODPOWFOUJPOBM NFEJB "T
B NPEFM SFBDUJPO UIF EJSFDU ϵPYZGVODUJPOBMJTBUJPO PG IJHIMZ WPMBUJMF TIPSU DIBJO
BMJQIBUJD BMLBOFT JT VTFE /VNFSPVT DIBMMFOHFT SFNBJO UP BDIJFWF JOEVTUSJBMMZ DPN
QFUJUJWF TQBDFUJNFZJFMET GPS CJPPYJEBUJPOT ćF BCJMJUZ UP SBQJEMZ TDSFFO CJPUSBOT
GPSNBUJPO SFBDUJPOT GPS DIBSBDUFSJTBUJPO BOE PQUJNJTBUJPO JT PG NBKPS JNQPSUBODF JO
CJPQSPDFTT EFWFMPQNFOU BOE CJPDBUBMZTU TFMFDUJPO TUVEJFT BU MBC TDBMF BSF UJNF DPO
TVNJOH BOE MBCPVS JOUFOTJWF XJUI MPX FYQFSJNFOUBM UISPVHIQVU :FU UIF BEPQUJPO PG
NJDSPTDBMF UPPMT GPS IJHIMZ WPMBUJMF TVCTUSBUFT IBT CFFO IJOEFSFE CZ FYDFTTJWF FWBQPS
BUJPO BOE NBUFSJBM DPNQBUJCJMJUZ 	(SBOU FU BM ŵųŴŵ

ćJT TUVEZ BJNFE BU EFWFMPQJOH B TVJUBCMF NJDSPXFMM QMBUGPSN GPS XIPMFDFMM UXP
MJRVJE QIBTF CJPPYJEBUJPOT 6TJOH B SFTQPOTF TVSGBDF NFUIPEPMPHZ UIF QMBUGPSN XBT
TZTUFNBUJDBMMZ DIBSBDUFSJTFE UP JEFOUJGZ OPOMJNJUJOH DPOEJUJPOT 'VSUIFS UIF XPSL
BJNT BU EFNPOTUSBUJOH SPCVTU TDBMBCJMJUZ UP QJMPU TDBMF UP FOBCMF USBOTMBUJPO PG JOGPSN
BUJPO HBJOFE BU UIF TNBMM TDBMF UP JOEVTUSJBM TDBMF
J ćJT DIBQUFS GPSNT UIF BEEJUJPOBM NBUFSJBM PO CJPQSPDFTT WBMJEBUJPO SFRVJSFE GPS BO &OHJOFFSJOH
%PDUPSBUF
ſƂƂ
3FTFBSDI TJHOJöDBODF
ćF EJSFDU UFSNJOBM PYJEBUJPO PG BMLBOFT SFNBJOT EJďDVMU UP QFSGPSN CZ JOEVTUSJBM PS
HBOJD DIFNJTUSZ JO B SFHJP BOE DIFNPTFMFDUJWF NBOOFS )PXFWFS NPOPPYZHFOBTFT
TVDI BT UIF "ML# FO[ZNF DPNQMFY GSPN 1TFVEPNPOBT QVUJEB FďDJFOUMZ DBUBMZTF UIFTF
SFBEJMZ BWBJMBCMF TVCTUSBUFT UP GBUUZ BMDPIPMT BMEFIZEFT BOE BDJET VOEFS NJME DPOEJ
UJPOT 6TJOH NPMFDVMBS PYZHFO BT UIF PYJEJTJOH BHFOU UIJT CJPDBUBMZUJD SPVUF PČFST
SFEVDFE FOFSHZ EFNBOE TBGFUZ CFOFĕUT BOE B SFEVDUJPO JO TZOUIFTJT TUFQT DPNQBSFE
UP USBEJUJPOBM DIFNJDBM TZOUIFTJT BU FMFWBUFE UFNQFSBUVSF BOE QSFTTVSF $PVQMFE XJUI
B USBOTBNJOBTF B POF QPU TZOUIFTJT PG UFSNJOBM BNJOFT JT QPTTJCMF GSPN OPOBDUJWBUFE
DBSCPO PS SFOFXBCMF QMBOU PJMT 	-BELBV FU BM ŵųŴŹ
 ćJT JT PG IJHI WBMVF GPS UIF QSP
EVDUJPO PG CVJMEJOH CMPDLT OPU POMZ JO UIF QIBSNBDFVUJDBM JOEVTUSZ
'VSUIFS UIF BCJMJUZ UP VTF TNBMMTDBMF UPPMT UP EFĕOF PQFSBUJOH DPOEJUJPOT BOE
XJOEPXT UIBU DBO CF DPOTJTUFOUMZ USBOTMBUFE UP MBSHFS TDBMFT JT PG NBKPS JNQPSUBODF
JO QIBSNBDFVUJDBM QSPDFTT EFWFMPQNFOU 'PS BQQSPBDIFT TVDI BT 2VBMJUZ CZ %FTJHO
	2C%
 TNBMMTDBMF TUVEJFT DBO BJE QSPDFTT EFTJHO CZ HSPXJOH UIF QSPDFTT LOPXMFEHF
1BSUJDVMBSMZ EFĕOJUJPO PG B EFTJHO TQBDF BOE DSJUJDBMLFZ QSPDFTT QBSBNFUFST DBO CF FG
ĕDJFOUMZ BDIJFWFE VTJOH %FTJHO PG &YQFSJNFOU 	%P&
 JO DPNCJOBUJPO XJUI NJDSPTDBMF
UPPMT
,FZ WBMJEBUJPO JTTVFT
&WPOJL *OEVTUSJFT "( 	&WPOJL
 JT B TQFDJBMJUZ DIFNJDBMTNBOVGBDUVSFS XJUINBOZ MFBE
JOH NBSLFU QPTJUJPOT TVDI BT UIF QSPEVDUJPO PG OPOBOJNBM BNJOP BDJET ćFSF BSF
TFWFSBM QSPEVDUT BOE NBSLFUT JO XIJDI &WPOJL PQFSBUFT UIBU GBDF SFHVMBUPSZ BOE WBM
JEBUJPO JTTVFT *O UIJT UFYU UISFF LFZ BSFBT XJMM CF IJHIMJHIUFE UP FYFNQMJGZ TPNF PG
UIFTF JTTVFT
t .BOVGBDUVSJOH PG DFMM DVMUVSF JOHSFEJFOUT PG OPOBOJNBM PSJHJO GPS FYBNQMF
BNJOP BDJET LFUPBDJET BOE QFQUJEFT BT XFMM BT TFSWJDFT TVDI BT NJMMJOH CMFOE
ſƂƃ
JOH BOE QBDLBHJOH BMM VOEFS 	DVSSFOU
 (PPE .BOVGBDUVSJOH 1SBDUJDF 		D
(.1

DPOEJUJPOT 	&WPOJL *OEVTUSJFT "( ŵųŴŷ

t .BOVGBDUVSJOH PG QPMZNFST 	1&&, BDSZMBUFT
 GPS JNQMBOUTNFEJDBM EFWJDFT UIBU
DPNQMZ XJUI DMBTT *7 64 1IBSNBDPQPFJB UFTU GPS ćFTF QPMZNFST DBO BMTP CF
VTFE JO TJOHMF VTF NBOVGBDUVSJOH FRVJQNFOU JO UIF QIBSNB JOEVTUSZ
t -BTUMZ &WPOJL QSPWJEFTNBUFSJBMT BOE TFSWJDFT BSPVOE GPSNVMBUJPO EFWFMPQNFOU
GPS QBSFOUFSBM PS PSBM EPTBHF GPSNT %FMJWFSZ TPMVUJPOT SBOHF GSPN BOUJCPEZ
ESVH DPOKVHBUFT UP FOUFSJD DPBUJOHT
*O UFSNT PG SBX NBUFSJBM NBOVGBDUVSJOH GPS VQTUSFBN QSPDFTTFT WBMJEBUJPO FG
GPSUT XJMM CF GPDVTFE PO QSPWJEJOH B DMJFOU XJUI EPDVNFOUFE FWJEFODF UIBU B DFSUBJO
QSPEVDU NFFUT JUT QSFEFUFSNJOFE TQFDJĕDBUJPO BOE RVBMJUZ BUUSJCVUFT ćF VTFS XPVME
TUJMM OFFE UP WFSJGZ UIF DMBJNT 4QFDJĕDBMMZ UIF TUBUFE D(.1 DPNQMJBODF JNQMJFT B WBM
JEBUFE QSPDFTT JT JO QMBDF GPS QSPEVDUJPO PG UIFTF DPNQPVOET ćJT XPVME JODMVEF B
EFTJHO RVBMJĕDBUJPO UIBU EFNPOTUSBUFT UIBU UIF QSPQPTFE NBOVGBDUVSJOH QSPDFTT DBO
NFFU UIF 6TFS 3FRVJSFNFOUT 4QFDJĕDBUJPO 	634
 GPS B NFEJB JOHSFEJFOU UIJT XPVME
JODMVEF JNQVSJUZ MFWFMT TVDI BT FOEPUPYJOT BOE PWFSBMM CJPCVSEFO BT XFMM BT UIF IPNP
HFOFJUZ BOE SBUJP PG BOZ NJYUVSFT 'VSUIFS UIF JOTUBMMBUJPO PQFSBUJPOBM BOE QFSGPSN
BODF RVBMJĕDBUJPOT XPVME BTTFTT UIBU UIF QSPDFTT DBO DPOTJTUFOUMZ NFFU UIF QSFWJPVTMZ
EFUFSNJOFE UBSHFUT GPS FYBNQMF UP EPDVNFOU UIBU B NJYFS JT BCMF UP QSPWJEF B IPNP
HFOPVT NJYUVSF PG UXP NFEJB DPNQPOFOUT 0WFSBMM B 7BMJEBUJPO .BTUFS 1MBO DBO UJF
BMM UIFTF JOEJWJEVBM DPNQPOFOUT UPHFUIFS UP EPDVNFOU IPX BOE XIFO UIF QBSUT PG B
WBMJEBUJPO QSPHSBN BSF JNQMFNFOUFE BOE DPNQMFUFE
" VOJWFSTBMMZ JNQPSUBOU QBSU PG UIF UISFF NFOUJPOFE FYBNQMFT JT UIF BOBMZUJDBM
WBMJEBUJPO ćJTXPVME EFNPOTUSBUF BOE EPDVNFOU UIBU B QBSUJDVMBS DIFNJDBM QIZTJDBM
PS CJPMPHJDBM BOBMZUJDBM NFUIPE JT ĕU GPS QVSQPTF BOE UIBU JU TBUJTĕFT UIF SFRVJSFNFOUT
ćFTF SFRVJSFNFOUT JODMVEF NFUIPEJDBM QBSBNFUFST
ſƂƄ
t 1SFDJTJPO
t "DDVSBDZ
t 4QFDJĕDJUZTFMFDUJWJUZ
t 3PCVTUOFTT
t -JNJU PG EFUFDUJPO
t -JNJU PG RVBOUJUBUJPO
t 3FQFBUBCJMJUZ
ćFTF OFFE UP CF UFTUFE BOE GVMĕM QSFEFUFSNJOFE TUBUJTUJDBM QBSBNFUFST
t -JOFBSJUZ
t /PSNBMJUZ
t &RVBMJUZ PG WBSJBODF
t 4UBOEBSE EFWJBUJPO
t $PSSFMBUJPO DPFďDJFOU
*O UIF DBTF PG QPMZNFST GPS NFEJDBM EFWJDFT PS 	TJOHMF VTF
 QSPDFTTJOH FRVJQ
NFOU UIFSF BSF QSFTDSJCFE SFRVJSFNFOUT BOE UFTUT MBJE PVU JO UIF &664 1IBSNBDPQFJB
TVDI BT UIF 641 $MBTT 7* ćJT TFUT PVU TQFDJĕD SFRVJSFNFOUT GPS FYBNQMF JO UFSNT PG
CJPDPNQBUJCJMJUZ FYUSBDUBCMFTMFBDIBCMFT BOE QZSPHFOJDJUZ 8IJMTU B DVTUPNFS XPVME
TUJMM CF SFRVJSFE UP WBMJEBUF UIFTF GPS B QBSUJDVMBS QSPDFTT GPS DIFNJDBMQIZTJDBM DPN
QBUJCJMJUZ UIF HFOFSJD SFRVJSFNFOUT TUJMM OFFE UP CF TBUJTĕFE BOE UFTUFE CFGPSFIBOE
1BSUJDVMBSMZ GPS UIF GPSNVMBUJPO EFWFMPQNFOU GVSUIFS WBMJEBUJPO XPSLT JT MJLFMZ UP
CF SFRVJSFE DPODFSOJOH UIF DMFBOJOH WBMJEBUJPO BT B $POUSBDU .BOVGBDUVSFS 0SHBOJTB
UJPO 	$.0
 ćF DMFBOJOH WBMJEBUJPO XPVME IBWF UP TIPX UIBU SFTJEVFT PG BOZ BDUJWF
QIBSNBDFVUJDBM JOHSFEJFOU QPUFOUJBM NJDSPCJBM DPOUBNJOBUJPO BOE DMFBOJOH BJET IBWF
CFFO SFNPWFE GSPN UIF FRVJQNFOU ćF FČFDUJWFOFTT PG DMFBOJOH DBO CF BTTFTTFE CZ
ſƂƅ
UIF UPUBM PSHBOJD DBSCPO 	50$
 NFUIPE "OBMZTJOH MBTU ĘVTI PG FRVJQNFOU BOE TXBCT
CFGPSF JOUSPEVDJOH B OFX QSPEVDU UIF MFWFM PG USBDF DPOUBNJOBOUT DBO CF EFUFSNJOFE
'VSUIFS UIF DPOEVDUJWJUZ PG UIF ĘVTI TPMVUJPO DBO CF VTFE BT BO JOEJDBUJPO PG UIF SF
NPWBM PG DMFBOJOH PS TUPSBHF TPMVUJPOT "HBJO UIFTF BOBMZUJDBM NFUIPET OFFE UP CF
WBMJEBUFE UP FOTVSF UIFZ NFFU NFUIPEJDBM BOE TUBUJTUJDBM SFRVJSFNFOUT BOE DBO BDDVS
BUFMZ BTTFTT UIF DMFBOMJOFTT $BSF IBT UP CF UBLFO XIFO EFĕOJOH UIF MFWFM UP XIJDI
SFTJEVBMT IBWF UP CF SFNPWFE PS BSF BDDFQUBCMF BT UIF MJNJU PG EFUFDUJPO PG UIF BTTBZ
0OF BQQSPBDI JT UP TFU B NBYJNVN BMMPXBCMF DBSSZPWFS 	."$0
 BT B GSBDUJPO PG TPNF
QBSBNFUFS PG UIF "1* TVDI BT UIF NFEJBO MFUIBM EPTF 	-%Ÿų

3FHVMBUPSZ WBMJEBUJPO JTTVFT DPODFSOJOH UIF QSPKFDU
ćF EFWFMPQFE NJDSPXFMM UPPM JT BJNFE BU VQTUSFBN QSPDFTT EFWFMPQNFOU BOE DIBS
BDUFSJTBUJPO TQFDJĕDBMMZ GPS OPODPOWFOUJPOBM NFEJB VTJOH UXPMJRVJE QIBTF PSHBOJD
BRVFPVT TZTUFNT ćF DVSSFOU SFHVMBUPSZ FOWJSPONFOU IBT JNQMJDBUJPOT GPS UIF VTF PG
TDBMFEPXO TZTUFNT
5SBEJUJPOBM WBMJEBUJPO TUSBUFHJFT XIJDI DBO CF TVNNBSJTFE BT UIF QSPDFEVSF CZ
XIJDI B EFĕOFE QSPDFTT PS GBDJMJUZ JT EFNPOTUSBUFE UP DPOTJTUFOUMZ QSPWJEF UIF EF
TJSFE PVUDPNF BSF CFJOH SFQMBDFE CZ SJTL CBTFE BQQSPBDIFT TVDI BT 2C% UIBU FOTVSF
RVBMJUZ PG QIBSNBDFVUJDBMT CZ FNQMPZJOH TUBUJTUJDBM BOE SJTLNBOBHFNFOU NFUIPET JO
UIFJS EFTJHO EFWFMPQNFOU BOE NBOVGBDUVSJOH ćF PWFSBSDIJOH HPBM JT UP FOTVSF UIBU
TPVSDFT PG WBSJBCJMJUZ JO B QSPDFTT BSF JEFOUJĕFE VOEFSTUPPE BOE NBOBHFE UP DPOTJTU
FOUMZ QSPWJEF UIF EFTJSFE QSFEFĕOFE RVBMJUZ BUUSJCVUFT ćVT XJUI 2C% UIF EFWFMPQ
NFOU PG BO JOGPSNBUJPO QPPM FBSMZ JO QSPDFTT EFWFMPQNFOU JT WJUBM ćF HBJOFE EFFQFS
QSPDFTT VOEFSTUBOEJOH IFMQT UP EFĕOF DSJUJDBM QSPDFTT QBSBNFUFST BOE HVJEF QSPDFTT
EFWFMPQNFOU CBTFE PO BDUJPOBCMF EBUB
ćF BJN PG QSPDFTT EFWFMPQNFOU JT UP QSPQPTF B TZTUFN PG B QBSUJDVMBS EFTJHO
DPOUSPMMFE BU TQFDJĕD TFUQPJOUT GPS QSPDFTTJOH B QBSUJDVMBS WPMVNF DMFBOFE UP DFSUBJO
TUBOEBSET BOE SFVTFE %VSJOH UIF TVCTFRVFOU QSPDFTT DIBSBDUFSJTBUJPO SJTL BOBMZTJT
ſƂƆ
JT VTFE UP JOEJDBUF XIBU QBSBNFUFST BSF NPTU MJLFMZ UP NBUUFS BOE XIBU QBSBNFUFST
TIPVME CF DIBSBDUFSJTFE CZ GVSUIFS FYQFSJNFOUT ćVT UIF DSJUJDBM QSPDFTT QBSBNFUFST
BSF JEFOUJĕFE BOE VOEFSTUPPE FBSMZ BOE OPU BU QJMPU TDBMF XIFO JU CFDPNFT JODSFBTJOHMZ
EJďDVMU UP NJUJHBUF BOZ DPNQMJDBUJPOT BSJTJOH 6MUJNBUFMZ UIF HPBM JT UP SFEVDF SJTLT
FBSMZ JO EFWFMPQNFOU
ćF BEWBOUBHF PG TNBMM TDBMF UPPMT JT UIF BCJMJUZ UP JOGPSN EFDJTJPO NBLJOH
UISPVHI TDSFFOJOH NVMUJQMF DPOEJUJPOT JO QBSBMMFM VTJOH POMZ TNBMM RVBOUJUJFT PG NB
UFSJBM JO B TIPSU BNPVOU PG UJNF ćJT QPUFOUJBMMZ BMMPXT TUVEZJOH B MBSHFS OVNCFS
PG QBSBNFUFST BOE JODMVEJOH BMM QBSBNFUFST UIBU IBWF B QSPCBCMF JNQBDU PO QSPEVDU
RVBMJUZ ćFTF WBSJBCMFT DBO JODMVEF
t 3BUJP PG PSHBOJD QIBTF UP BRVFPVT QIBTF
t "EEJUJPO PG DPTPMWFOUT 	GPS JNQSPWFE %41 UP SFEVDF UPYJDJUZ PS UP JNQSPWF
NBTT USBOTGFS

t .FEJB DPNQPOFOUT
t "HJUBUJPO
t "FSBUJPO
4JNJMBSMZ JU BMMPXT TUVEZJOH XJEFS SBOHFT PG FBDI QBSBNFUFS XJUIPVU IBWJOH UP
TBDSJĕDF SFTPMVUJPO ćJT BMMPXT ESBXJOH VQ PQFSBUJOH XJOEPXT TUVEZJOH PG SPCVTU
OFTT BOE ĕOEJOH UIF FEHF PG GBJMVSF ćF DPNCJOBUJPO PGNJDSPTDBMF UPPMT GPS VQTUSFBN
QSPDFTTFT XJUI %P& BQQSPBDIFT BMMPXT UIF FďDJFOU FYQMPSBUJPO PG UIF EFTJHO TQBDF GPS
B QBSUJDVMBS QSPEVDU
'VSUIFS JU JT PG HSFBU JNQPSUBODF UIBU UIF TNBMM TDBMF HJWFT B IJHI ĕEFMJUZ SFQSFT
FOUBUJPO PG UIF MBSHFS TDBMFT UP BMMPX UIF TVDDFTTGVM USBOTMBUJPO PG EBUB GSPN UIF TNBMM
UP UIF MBSHF TDBMF ćVT UIF TDBMFEPXO NPEFM OFFET DBSFGVM RVBMJĕDBUJPO BOE JU JT
JEFBM UP JODMVEF B DPNQBSJTPO UP MBSHFS TDBMFT VOEFS UIF UBSHFU DPOEJUJPOT )PXFWFS
JU JT QPTTJCMF UP POMZ GPDVT PO BTQFDUT PG UIF NPEFM UIBU BSF SFRVJSFE NPTU BOE KVTUJGZ
ſƂƇ
UIFN CBTFE PO TDJFOUJĕD BOE FOHJOFFSJOH QSJODJQMFT 'VSUIFS DIBMMFOHFT BTTPDJBUFE
XJUI TNBMM TDBMF XPSL SFMBUFT UP BOBMZUJDBM NFUIPET 4PNF BOBMZUJDBM NFUIPET VTFE BU
UIF MBSHF TDBMF SFRVJSF B MBSHF BNPVOU PG TBNQMF UIBU DBOOPU CF QSPWJEFE CZ UIF TNBMM
TDBMF &TQFDJBMMZ JO UIJT DBTF UIF BOBMZUJDBM NFUIPET VTFE OFFE UP CF WBMJEBUFE GPS
DPNQBSBCJMJUZ UP FOTVSF USBOTGFSBCJMJUZ UP MBSHFS TDBMFT
"QQFOEJY #
"OBMZUJDT SFQSPEVDJCJMJUZ
#ÿ (BT DISPNBUPHSBQIZ
'JHVSF #Ŵ TIPXT FYFNQMBSZ DBMJCSBUJPO DVSWFT GPS QSPEVDUT PG UIF PDUBOF BOE EP
EFDBOF PYJEBUJPO RVBOUJĕFE CZ ($ -JOFBS SFHSFTTJPO TIPXT B IJHI HPPEOFTT PG ĕU
GPS BMM DPNQPVOET 	3  

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'JHVSF #Ŵ $Ż 	B
 BOE $Ŵŵ 	C
 DBMJCSBUJPO DVSWF MJOFBS DPSSFMBUJPOT TIPX 3  
5BCMF #Ŵ TIPXT SFQFBU JOKFDUJPOT GPS TUBOEBSET PG PDUBOF BOE EPEFDBOF SFBDUJPO
QSPEVDUT 7FSZ HPPE SFQSPEVDJCJMJUZ XBT BDIJFWFE GPS SPVUJOF ($ BOBMZTJT
&YUSBDUJPO FďDJFODZ PG ($ TBNQMF QSFQBSBUJPO XBT UFTUFE GPS SFBDUJPO NJYUVSFT
DPOUBJOJOH OP DFMMT TQJLFE XJUI EPEFDBOF QSPEVDUT 0WFSBMM HPPE FYUSBDUJPO XBT
BDIJFWFE XJUI BCPWF żų QSPEVDU SFDPWFSFE EVSJOH TBNQMF QSFQBSBUJPO 	5BCMF #ŵ

#ƀ )JHI QSFTTVSF MJRVJE DISPNBUPHSBQIZ ſƃſ
5BCMF #Ŵ ($ BOBMZTJT SFQFBU JOKFDUJPOT GPS PDUBOF 	B
 BOE EPEFDBOF 	C
 SFBDUJPOT QSPEVDUT
OŶ 4%
	B
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5BCMF #ŵ &YUSBDUJPO FďDJFODZ GPS ($ TBNQMFT TQJLFE XJUI EPEFDBOF SFBDUJPO QSPEVDUT OŶ
4%
1SPEVDU 3FDPWFSZ 	H H¦Ŵ
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#Ā )JHI QSFTTVSF MJRVJE DISPNBUPHSBQIZ
'JHVSF #ŵ TIPXT FYFNQMBSZ DBMJCSBUJPO DVSWFT GPS HMVDPTF BOE BDFUBUF RVBOUJĕFE CZ
)1-$ -JOFBS SFHSFTTJPO TIPXT B IJHI HPPEOFTT PG ĕU GPS BMM DPNQPVOET 	3  

'VSUIFS UIF HSBQI TIPXT SFQFBU JOKFDUJPOT GPS BMM TUBOEBSET PG HMVDPTF BOE BDFUBUF
QSPEVDUT 7FSZ HPPE SFQSPEVDJCJMJUZ XBT BDIJFWFE GPS SPVUJOF )1-$ BOBMZTJT
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'JHVSF #ŵ 4UBOEBSE DVSWF BOE SFQSPEVDJCJMJUZ PG )1-$ JOKFDUJPOT MJOFBS DPSSFMBUJPOT TIPX
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"QQFOEJY $
$BMDVMBUJPO PG OVUSJFOU DPOTVNQUJPO GPS
CJPPYJEBUJPO
$BMDVMBUJPO PG PYZHFO BOE HMVDPTF DPOTVNQUJPO EVSJOH CJPDPOWFSTJPO XJUI SFTUJOH
DFMMT JO TFBMFE QMBUFT
$ÿ "TTVNQUJPOT
5BCMF $Ŵ :JFME PG BMLBOF PYJEBUJPO QSPEVDUT PO OVUSJFOUT
1SPEVDU /VUSJFOU :JFME 	NPMNPM¦Ŵ

"MDPIPM 0YZHFO Ŵų(MVDPTF Ŵųų
"MEFIZEF 0YZHFO ųŸ(MVDPTF Ÿų
"DJE 0YZHFO ųŶ(MVDPTF ŶŶ
'PS UIFTF DBMDVMBUJPOT UIF SFBDUJPO TDIFNF BDDPSEJOH UP 'JHVSF ŴŸ JT BTTVNFE
'VSUIFS JU JT BTTVNFE UIBU B MBUFS QSPEVDU JO UIF SFBDUJPO XBT QSPEVDFE GSPN UIF QSF
WJPVT QSPEVDU	T
 ćVT UIF QSPEVDUJPO PG BO BDJE NPMFDVMF DBSSJFT UISFF UJNF UIF DPTU
PG BO BMDPIPM NPMFDVMF ćF ZJFMET GPS FBDI QSPEVDU PO PYZHFO 	:10
 BOE HMVDPTF
	:1HMVDPTF
 BSF MJTUFE JO 5BCMF $Ŵ ćJT JT CBTFE PO UIF BTTVNQUJPO UIBU QFS HMVDPTF Ŵų
/"%) BSF HFOFSBUFE GSPN BFSPCJD NFUBCPMJTN 	:/"%)HMVDPTF
 ćFTF DBMDVMBUJPOT EP
OPU UBLF UIF DFMMVMBS NBJOUFOBODF SFRVJSFNFOUT JOUP BDDPVOU TQFDJĕDBMMZ UIF PYZHFO
BOE /"%) SFRVJSFNFOUT PG UIF FMFDUSPO USBOTQPSU DIBJO GPS "51 QSPEVDUJPO
$ƀ $BMDVMBUJPOT ſƃƁ
$Ā $BMDVMBUJPOT
ćF BNPVOU PG PYZHFO HBT JO B XFMM DBO CF DBMDVMBUFE VTJOH &RVBUJPO $Ŵ 8IFO ĕMMFE
XJUI ŶŸų ϪM SFBDUJPO WPMVNF B XFMM XJUI UZQJDBMMZ ŴŴNM UPUBM WPMVNF DPOUBJOT BCPVU
żŶ ϪNPM NPMFDVMBS PYZHFO 	ĕMMFE BU ŵų ¡$ BOE ųŴųŴ.1B

O0  70 ¨ Ѫ0 ¨.0 	$Ŵ

ćF PYZHFO DPOTVNQUJPO PG B SFBDUJPO DBO CF DBMDVMBUFE CZ TVNNJOH UIF DPO
TVNQUJPO GPS FBDI QSPEVDU PG UIF SFBDUJPO 	&RVBUJPO $ŵ

า๟O1  :10๠ 	$ŵ

" XFMM XJUI ŵŻų ϪM BRVFPVT ĕMM WPMVNF BOE ŸŸ H M¦Ŵ HMVDPTF DPOUBJOT ŻŹ ϪNPM
HMVDPTF ćF UPUBM HMVDPTF DPOTVNQUJPO PG B SFBDUJPO DBO CF DBMDVMBUFE CZ TVNNJOH
UIF DPOTVNQUJPO GPS FBDI QSPEVDU PG UIF SFBDUJPO 	&RVBUJPO $Ŷ

า๟O1  :1HMVDPTF๠ 	$Ŷ
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'JHVSF %Ŵ 1SPEVDU SFDPWFSZ GSPN TQJLFE SFBDUJPO TBNQMFT XJUI Ŷų DPTPMWFOUT JO PDUBOF
'JHVSF %Ŵ TIPXT SFDPWFSZ PG QSPEVDUT GSPN EJČFSFOU DPTPMWFOU NJYUVSFT VTJOH
UIF PDUBOF TVCTUSBUF &YQFSJNFOUTXFSF DBSSJFE PVUXJUI Ŷų DPTPMWFOU JO BMLBOF TVC
TUSBUF BT EFTDSJCFE JO TFDUJPO ŸŵŶ A/POF EFTDSJCFT UIF PDUBOFPOMZ SFBDUJPO XJUIPVU
BOZ BEEFE DPTPMWFOUT
%Ā 'MPX DZUPNFUFS EBUB
&YFNQMBSZ ĘPX DZUPNFUFS EBUB ĘPX DZUPNFUFS TFUUJOHT BDDPSEJOH UP TFDUJPO ŸŵŶ
3BX '$ EBUB 	'JHVSF %ŵ
 50 HBUF 	SFQSFTFOUJOH UIF AUPUBM DFMM DPVOU
 	'JHVSF %Ŷ

%ƀ 'MPX DZUPNFUFS EBUB ſƃƃ
BOE ĕOBM 50 BOE 1* HBUFE SFTVMUT 	'JHVSF %ŷ
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 BOE GSPOUTDBUUFS 	'4$
 EBUB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HBOJD 	B
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 EBUB XJUI 50 HBUF EJT
QMBZFE XJUIPVU BOZ PSHBOJD 	B
 BOE PDUBOF PSHBOJD QIBTF 	C
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'JHVSF %ŷ 'MPX DZUPNFUFS ĘVPSFTDFODF 	'-Ŵ BOE '-Ŷ
 EBUB HBUFE PO 50 JO 	'JHVSF %Ŷ

XJUIPVU BOZ PSHBOJD 	B
 BOE PDUBOF PSHBOJD QIBTF 	C
 BęFS ŷŸ I BU Ŷų ¡$ BOE ŵŸų SQN
"QQFOEJY &
($.4 JEFOUJöDBUJPO
.BTT TQFDUSPNFUFS EBUB QSFWJPVTMZ SFDPSEFE JO $ISPNFMFPO ź 	ćFSNP 4DJFOUJĕD

XBT NBUDIFE UP UIF /*45 Ŵŷ NBTT TQFDUSBM MJCSBSZ VTJOH A/*45 4FBSDI ŵŵ JO PSEFS
UP JEFOUJGZ VOLOPXO QSPEVDUT PG CJPDPOWFSTJPO SFBDUJPOT 5BCMF &Ŵ TIPXT UIF BWFS
BHF NBUDI GBDUPS QSPCBCJMJUZ BOE SFUFOUJPO UJNF PG UIF JEFOUJĕFE QSPEVDUT ćF NBUDI
GBDUPS SFQSFTFOUT UIF TJNJMBSJUZ CFUXFFO B MJCSBSZ BOE B TVCNJUUFE TQFDUSVN JU TDBMFT
GSPN ų UP żżż (FOFSBMMZ B NBUDI GBDUPS BCPWF Żųų JT B HPPE NBUDI CFUXFFO UIF MJC
SBSZ BOE UIF TVCNJUUFE TQFDUSB BCPWF żųų JT BO FYDFMMFOU NBUDI ćF QSPCBCJMJUZ WBMVF
JT EFSJWFE BTTVNJOH UIBU UIF VOLOPXO DPNQPVOE JT SFQSFTFOUFE CZ B TQFDUSVN JO UIF
TFBSDIFE MJCSBSZ JU HJWFT UIF QSPCBCJMJUZ UIBU B HJWFO MJCSBSZ TQFDUSVN JT UIF DPSSFDU
NBUDI GPS B TVCNJUUFE TQFDUSVN SFMBUJWF UP UIFNPTU TJNJMBS MJCSBSZ TQFDUSB 'JHVSF &Ŵ
TIPXT FYFNQMBSZ NBTT TQFDUSB GSPN FYQFSJNFOUT DPNQBSFE UP UIF CFTU MJCSBSZ NBUDI
5BCMF &Ŵ .4 EBUB GPS QSPEVDU JEFOUJĕDBUJPO PG GVSUIFS TVCTUSBUFT
4VCTUSBUF 1SPEVDU .BUDI GBDUPS 1SPCBCJMJUZ 3FUFOUJPO UJNF
 NJO
&UIZMCFO[FOF 1IFOZMFUIBOPM   
&UIZMDZDMPIFYBOF &UIZMDZDMPIFYBOPM   
.FUIZMPDUBOF .FUIZMPDUBOPM   
0DUFOF &QPYZPDUBOF   0DUFOPJD BDJE   
ſƃƆ
	B

	C

	D

	E

	F

'JHVSF &Ŵ .4 TQFDUSB PG JEFOUJĕFE SFBDUJPO QSPEVDUT ŵ1IFOZMFUIBOPM 	B
 ŷ&UIZMDZDMP
IFYBOPM 	C
 ŵ.FUIZMŵPDUBOPM 	D
 Ŵŵ&QPYZPDUBOF 	E
 źPDUFOPJD BDJE 	F

"QQFOEJY '
.VMUJWBSJBUF EBUB BOBMZTJT
Substrate chain length
Concentration cosolvent (%)
Cosolvent (BEHP)
Cosolvent (Ethyl oleate)
Cosolvent (L-61)
Cosolvent (None)
Cosolvent(Silicone oil)
Cosolvent (Tergitol 15-S-7)
Cosolvent (Triton X-45/X-114)
Cosolvent (Triton X-100)
R
S
 CoSol-Subs
R
S
 CoSol-Alc
R
S
 CoSol-Acid
logP Cosolvent
logP Substrate
R
S
 Subs-Water
logP Alcohol logP Acid
Alcohol/Acid
Total product (mM)
Alcohol (mM)
Acid (mM)
w
*c
[2
]
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
w*c[1]
-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3
X
Y
'JHVSF 'Ŵ 1-4 NPEFM .Ŵ MPBEJOH TDBUUFS QMPU PG SFMBUJPO CFUXFFO GBDUPST BOE SFTQPOTFT TIPX
JOH XFJHIUT PG UIF ĕSTU NPEFM DPNQPOFOU BMPOH UIF YBYJT BOE XFJHIUT PG UIF TFDPOE BMPOH UIF
ZBYJT
5BCMF 'Ŵ 1-4 .Ŵ NPEFM QBSBNFUFST DVNVMBUJWF GBDUPS DPFďDJFOUT
$PNQPOFOU 39	DVN
 3:	DVN
 2:	DVN

   
   
   
'JHVSF 'Ŵ BOE 'ŵ TIPX UIF MPBEJOH QMPU PG 1-4 NPEFM .Ŵ BOE UIF TDPSF QMPU PG
ſƄž
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C8
C7
C7
C7
C7
C7
C7
C7
C7 C7
C7
C7
C7
C7
C7
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
C6
u
[2
]
-3
-2
-1
0
1
2
u[1]
-4 -3 -2 -1 0 1 2 3
Ethyl oleate
L-61
BEHP
None
Silicone oil
Tergitol 15-S-7
Triton X-45/X-114
Triton X-100
'JHVSF 'ŵ 1-4NPEFM.ŵ TDPSF TDBUUFS QMPU PG GBDUPS EBUB TIPXJOH 9TDPSFT PG ĕSTU DPNQPOFOU
BMPOH UIF YBYJT BOE 9TDPSFT PG UIF TFDPOE BMPOH UIF ZBYJT
1-4 NPEFM .ŵ GBDUPS EBUB SFTQFDUJWFMZ 5BCMF 'Ŵ TIPXT UIF 1-4 NPEFM .Ŵ DVNVMBUJWF
DPNQPOFOU QBSBNFUFST
#JCMJPHSBQIZ
"CEFMBBM " 4 "HFF[ " . "CE &M)BEJ " &) " BOE "CEBMMBI / " ŵųŴŷ
A(FOFUJD JNQSPWFNFOU PG OCVUBOPM UPMFSBODF JO &TDIFSJDIJB DPMJ CZ IFUFSPMPHPVT
PWFSFYQSFTTJPO PG HSP&4- PQFSPO GSPN $MPTUSJEJVN BDFUPCVUZMJDVN Ƙ #JPUFDI
"CJMETLPW + -FFVXFO . # WBO #PFSJV $ ( BOE #SPFL - " . WBO EFO ŵųŴŶ
A$PNQVUFSBJEFE TPMWFOU TDSFFOJOH GPS CJPDBUBMZTJT +PVSOBM PG .PMFDVMBS $BUB
MZTJT # &O[ZNBUJD ŻŸŻŹŵųųoŵŴŶ
"EBNTLB , 7PFMLFM " BOE )ÏCFSHFS , ŵųųź A4FMFDUJPO PG TPMVCJMJUZ QBSBNFUFST
GPS DIBSBDUFSJ[BUJPO PG QIBSNBDFVUJDBM FYDJQJFOUT +PVSOBM PG $ISPNBUPHSBQIZ "
ŴŴźŴ 	Ŵŵ
 żųożź
"EIJLBSJ 6 (PMJBFJ " 5TFSFUFMJ - BOE #FSLPXJU[ . - ŵųŴŹ A1SPQFSUJFT PG 1P
MPYBNFS.PMFDVMFT BOE 1PMPYBNFS.JDFMMFT %JTTPMWFE JO8BUFS BOE/FYU UP -JQJE
#JMBZFST 3FTVMUT GSPN $PNQVUFS 4JNVMBUJPOTćF +PVSOBM PG 1IZTJDBM $IFNJTUSZ
#
"MMXBSEU " )PM[NàMMFS-BVF 4 8FOEMFS $ BOE 4UPMM / ŵųųŻ A" IJHI QBSBMMFM
SFBDUJPO TZTUFN GPS FďDJFOU DBUBMZTU SFTFBSDI $BUBMZTJT 5PEBZ ŴŶź 	Ŵ
 ŴŴoŴŹ
"MPOTP ) ,MFJGFME 0 :FIFTLFM " 0OH 1 $ -JV : $ 4UPL + & %F 7PTT + +
BOE 3PVKFJOJLPWB " ŵųŴŷ A4USVDUVSBM BOE NFDIBOJTUJD JOTJHIU JOUP BMLBOF IZ
ESPYZMBUJPO CZ 1TFVEPNPOBT QVUJEB "ML# #JPDIFNJDBM +PVSOBM ŷŹų 	ŵ
 ŵŻŶoŵżŶ
"MPOTP ) BOE 3PVKFJOJLPWB " ŵųŴŵ A$IBSBDUFSJ[BUJPO BOE UXPEJNFOTJPOBM DSZTUBM
MJ[BUJPO PGNFNCSBOF DPNQPOFOU "ML# PG UIFNFEJVNDIBJO BMLBOF IZESPYZMBTF
TZTUFN GSPN 1TFVEPNPOBT QVUJEB (1PŴ "QQMJFE BOE &OWJSPONFOUBM .JDSPCJP
MPHZ źŻ 	ŵŵ
 źżŷŹoźżŸŶ
"POP 3 BOE ,PCBZBTIJ ) Ŵżżź A$FMM TVSGBDF QSPQFSUJFT PG PSHBOJD TPMWFOUUPMFSBOU
NVUBOUT PG &TDIFSJDIJB DPMJ,Ŵŵ "QQMJFE BOE &OWJSPONFOUBM .JDSPCJPMPHZ ŹŶ 	ż

ŶŹŶźoŶŹŷŵ
#JCMJPHSBQIZ ſƄƀ
"SBLBXB ) "SFTUB . "SNPS + / #BSUFBV . " #FDLNBO & + #FMM " 5
#FSDBX + & FU BM ŵųųŴ A$BUBMZTJT 3FTFBSDI PG 3FMFWBODF UP $BSCPO .BOBHF
NFOU 1SPHSFTT $IBMMFOHFT BOE 0QQPSUVOJUJFT $IFNJDBM 3FWJFXT ŴųŴ 	ŷ
 żŸŶo
żżŹ
"VTUJO 3 / #PSO % -BXUPO 5 + BOE )BNJMUPO ( & ŵųŴŸ A1SPUPDPMT GPS 1VSJ
GZJOH BOE $IBSBDUFSJ[JOH *OUFHSBM .FNCSBOF "ML# &O[ZNFT *O )ZESPDBSCPO
BOE -JQJE .JDSPCJPMPHZ 1SPUPDPMT FEJUFE CZ 5 + .D(FOJUZ #FSMJO )FJEFMCFSH
4QSJOHFS 1SPUPDPMT )BOECPPLT
"VTUJO 3 / BOE (SPWFT + 5 ŵųŴŴ A"MLBOFPYJEJ[JOH NFUBMMPFO[ZNFT JO UIF DBSCPO
DZDMF.FUBMMPNJDT Ŷ 	Ż
 źźŸ
"VTUJO 3 / -VEEZ , &SJDLTPO , 1FOEFS $VEMJQ . #FSUSBOE & . %FOH %
#V[EZHPO 3 4 #FJMFO + # WBO BOE (SPWFT + 5 ŵųųŻ A$BHF &TDBQF $PNQFUFT
XJUI (FNJOBUF 3FDPNCJOBUJPO EVSJOH "MLBOF )ZESPYZMBUJPO CZ UIF %JJSPO 0YZ
HFOBTF "ML# "OHFXBOEUF $IFNJF *OUFSOBUJPOBM &EJUJPO ŷź 	ŵŻ
 ŸŵŶŵoŸŵŶŷ
"ZBMB . BOE 5PSSFT & ŵųųŷ A&O[ZNBUJD BDUJWBUJPO PG BMLBOFT DPOTUSBJOUT BOE QSP
TQFDUJWF "QQMJFE $BUBMZTJT " (FOFSBM ŵźŵ 	Ŵŵ
 ŴoŴŶ
#BCPP + ; (BMNBO + - -ZF ( +8BSE + . )BJMFT ) $ BOE.JDIFMFUUJ . ŵųŴŵ
A"O BVUPNBUFE NJDSPTDBMF QMBUGPSN GPS FWBMVBUJPO BOE PQUJNJ[BUJPO PG PYJEBUJWF
CJPDPOWFSTJPO QSPDFTTFT #JPUFDIOPMPHZ 1SPHSFTT ŵŻ 	ŵ
 ŶżŵoŷųŸ
#BDPO 4 - 1BSFOU + 4 BOE %BVHVMJT " + ŵųŴŷ A" GSBNFXPSL UP QSFEJDU BOE FYQFS
JNFOUBMMZ FWBMVBUF QPMZNFSTPMVUF UIFSNPEZOBNJD BďOJUZ GPS UXPQIBTF QBSUJ
UJPOJOH CJPSFBDUPS 	511#
 BQQMJDBUJPOT +PVSOBM PG $IFNJDBM 5FDIOPMPHZ  #JP
UFDIOPMPHZ Żż 	ź
 żŷŻożŸŹ
#BDPO 4 - 1FUFSTPO & $ %BVHVMJT " + BOE 1BSFOU + 4 ŵųŴŸ A4FMFDUJOH QPMZ
NFST GPS UXPQIBTF QBSUJUJPOJOH CJPSFBDUPST 	511#T
 $POTJEFSBUJPO PG UIFSNP
EZOBNJD BďOJUZ DSZTUBMMJOJUZ BOE HMBTT USBOTJUJPO UFNQFSBUVSF #JPUFDIOPMPHZ
1SPHSFTT ŶŴ 	Ź
 ŴŸųųoŴŸųź
#BJL .) /FXDPNC . 'SJFTOFS 3 " BOE -JQQBSE 4 + ŵųųŶ A.FDIBOJTUJD 4UVE
JFT PO UIF )ZESPYZMBUJPO PG .FUIBOF CZ .FUIBOF .POPPYZHFOBTF $IFNJDBM 3F
WJFXT ŴųŶ 	Ź
 ŵŶŻŸoŵŷŵų
#BMBTVCSBNBOJBO 3 4NJUI 4 . 3BXBU 4 :BUTVOZL - " 4UFNNMFS 5 - BOE
3PTFO[XFJH " $ ŵųŴų A0YJEBUJPO PG NFUIBOF CZ B CJPMPHJDBM EJDPQQFS DFOUSF
/BUVSF ŷŹŸ 	źŵżŷ
 ŴŴŸoŴŴż
#JCMJPHSBQIZ ſƄƁ
#BQUJTU + / (IPMTPO 3 , BOE $PPO . + ŴżŹŶ A)ZESPDBSCPO PYJEBUJPO CZ B CBD
UFSJBM FO[ZNF TZTUFN #JPDIJNJDB FU #JPQIZTJDB "DUB Źżŷųoŷź
#BUUJPOJ 1 3FOBVE + 1 #BSUPMJ + ' 3FJOB"SUJMFT. 'PSU. BOE.BOTVZ % ŴżŻŻ
A.POPPYZHFOBTFMJLF PYJEBUJPO PG IZESPDBSCPOT CZ IZESPHFO QFSPYJEF DBUBMZ[FE
CZ NBOHBOFTF QPSQIZSJOT BOE JNJEB[PMF TFMFDUJPO PG UIF CFTU DBUBMZUJD TZTUFN
BOE OBUVSF PG UIF BDUJWF PYZHFO TQFDJFT +PVSOBM PG UIF "NFSJDBO $IFNJDBM 4PDJFUZ
ŴŴų 	ŵŸ
 ŻŷŹŵoŻŷźų
#FBM + "EMFS " BOE :BNBO ' ŵųŴŸ A.BOBHJOH CJPFOHJOFFSJOH DPNQMFYJUZ XJUI "*
UFDIOJRVFT #JPTZTUFNT
#FJMFO + # WBO &HHJOL( &OFRVJTU) #PT 3 BOE8JUIPMU # Ŵżżŵ A%/" TFRVFODF
EFUFSNJOBUJPO BOE GVODUJPOBM DIBSBDUFSJ[BUJPO PG UIF 0$5QMBTNJEFODPEFE BM
L+,- HFOFT PG 1TFVEPNPOBT PMFPWPSBOT.PMFDVMBS .JDSPCJPMPHZ ŹŶŴŵŴoŶŴŶŹ
#FJMFO + # WBO BOE 'VOIPČ & ( ŵųųź A"MLBOF IZESPYZMBTFT JOWPMWFE JO NJDSPCJBM
BMLBOF EFHSBEBUJPO "QQMJFE .JDSPCJPMPHZ BOE #JPUFDIOPMPHZ źŷ 	Ŵ
 ŴŶoŵŴ
#FJMFO + # WBO ,JOHNB + BOE8JUIPMU # Ŵżżŷ A4VCTUSBUF TQFDJĕDJUZ PG UIF BMLBOF IZ
ESPYZMBTF TZTUFN PG 1TFVEPNPOBT PMFPWPSBOT (1PŴ &O[ZNF BOE .JDSPCJBM 5FDI
OPMPHZ ŴŹ 	Ŵų
 żųŷożŴŴ
#FJMFO + # WBO -J ; %VFU[ 8 " 4NJUT 5 ) . BOE 8JUIPMU # ŵųųŶ A%JWFSTJUZ
PG BMLBOF IZESPYZMBTF TZTUFNT JO UIF FOWJSPONFOU 0JM  (BT 4DJFODF BOE 5FDI
OPMPHZ ŸŻ 	ŷ
 ŷŵźoŷŷų
#FJMFO + # WBO /FVFOTDIXBOEFS . 4NJUT 5 ) . 3PUI $ #BMBEB 4 # BOE
8JUIPMU # ŵųųŵ A3VCSFEPYJOT *OWPMWFE JO "MLBOF 0YJEBUJPO +PVSOBM PG #BDUFSJ
PMPHZ ŴŻŷ 	Ź
 ŴźŵŵoŴźŶŵ
#FJMFO + # WBO 1BOLF 4 -VDDIJOJ 4 'SBODIJOJ " ( 3ÚUIMJTCFSHFS . BOE 8J
UIPMU # ŵųųŴ A"OBMZTJT PG 1TFVEPNPOBT QVUJEB BMLBOFEFHSBEBUJPO HFOF DMVTUFST
BOE ĘBOLJOH JOTFSUJPO TFRVFODFT FWPMVUJPO BOE SFHVMBUJPO PG UIF BML HFOFT.J
DSPCJPMPHZ ŴŷźŴŹŵŴoŴŹŶų
#FJMFO + # WBO 1FOOJOHB % BOE 8JUIPMU # Ŵżżŵ A5PQPMPHZ PG UIF NFNCSBOF
CPVOE BMLBOF IZESPYZMBTF PG 1TFVEPNPOBT PMFPWPSBOT +PVSOBM PG #JPMPHJDBM
$IFNJTUSZ ŵŹź 	ŴŶ
 żŴżŷożŵųŴ
#JCMJPHSBQIZ ſƄƂ
#FJMFO + # WBO 4NJUT 5 ) . 3PPT ' ' #SVOOFS 5 #BMBEB 4 # 3ÚUIMJTCFSHFS
. BOE 8JUIPMU # ŵųųŸ A*EFOUJĕDBUJPO PG BO BNJOP BDJE QPTJUJPO UIBU EFUFSN
JOFT UIF TVCTUSBUF SBOHF PG JOUFHSBM NFNCSBOF BMLBOF IZESPYZMBTFT +PVSOBM PG
#BDUFSJPMPHZ ŴŻź 	Ŵ
 ŻŸożŴ
#FJMFO + # WBO 8VCCPMUT . ( BOE 8JUIPMU # Ŵżżŷ A(FOFUJDT PG BMLBOF PYJEBUJPO
CZ 1TFVEPNPOBT PMFPWPSBOT #JPEFHSBEBUJPO Ÿ 	Ŷ
 ŴŹŴoŴźŷ
#FSH # WBO EFO ŵųŴų A(PJOH 'PSXBSE -BUFSBMMZ 5SBOTNFNCSBOF 1BTTBHF PG )ZESP
QIPCJD .PMFDVMFT UISPVHI 1SPUFJO $IBOOFM 8BMMT $IFN#JP$IFN ŴŴ 	Ŵų
 ŴŶŶżo
ŴŶŷŶ
#FSUSBOE & . ,FEEJT 3 (SPWFT + 5 7FUSJBOJ $ BOE "VTUJO 3 / ŵųŴŶ A*EFO
UJUZ BOE NFDIBOJTNT PG BMLBOFPYJEJ[JOH NFUBMMPFO[ZNFT GSPN EFFQTFB IZESP
UIFSNBM WFOUT 'SPOUJFST JO .JDSPCJPMPHZ ŷ
#FUUT + * BOE #BHBO[ ' ŵųųŹ A.JOJBUVSF CJPSFBDUPST DVSSFOU QSBDUJDFT BOE GVUVSF
PQQPSUVOJUJFT.JDSPCJBM $FMM 'BDUPSJFT Ÿ 	ŵŴ

#FUUT + * %PJH 4 % BOE #BHBO[ ' ŵųųŹ A$IBSBDUFSJ[BUJPO BOE "QQMJDBUJPO PG
B .JOJBUVSF Ŵų N- 4UJSSFE5BOL #JPSFBDUPS 4IPXJOH 4DBMF%PXO &RVJWBMFODF
XJUI B $POWFOUJPOBM ź - 3FBDUPS #JPUFDIOPMPHZ 1SPHSFTT ŵŵ 	Ŷ
 ŹŻŴoŹŻŻ
#JOEFS 8 ) ŵųųŻ A1PMZNFS*OEVDFE 5SBOTJFOU 1PSFT JO -JQJE .FNCSBOFT "OHF
XBOEUF $IFNJF *OUFSOBUJPOBM &EJUJPO ŷź 	Ŵź
 ŶųżŵoŶųżŸ
#JSE % " -BQPTBUB. BOE)BNJMUPO + " ŴżżŹ A#JOEJOH PG FUIZM PMFBUF UP MPX EFOT
JUZ MJQPQSPUFJO QIPTQIPMJQJE WFTJDMFT BOE BMCVNJO B $ /.3 TUVEZ +PVSOBM PG
-JQJE 3FTFBSDI Ŷź 	ź
 ŴŷŷżoŴŷŸŻ
#MBOL - . &CFSU # & #àIMFS # BOE 4DINJE " ŵųųŻB A.FUBCPMJD DBQBDJUZ FT
UJNBUJPO PG &TDIFSJDIJB DPMJ BT B QMBUGPSN GPS SFEPY CJPDBUBMZTJT DPOTUSBJOUCBTFE
NPEFMJOH BOE FYQFSJNFOUBM WFSJĕDBUJPO #JPUFDIOPMPHZ BOE #JPFOHJOFFSJOH Ŵųų
	Ź
 ŴųŸųoŴųŹŸ
#MBOL -. &CFSU # & #àIMFS , BOE #àIMFS # ŵųŴų A3FEPY CJPDBUBMZTJT BOENFUB
CPMJTN NPMFDVMBS NFDIBOJTNT BOE NFUBCPMJD OFUXPSL BOBMZTJT "OUJPYJEBOUT 
3FEPY 4JHOBMJOH ŴŶ 	Ŷ
 ŶŷżoŶżŷ
#MBOL - . *POJEJT ( &CFSU # & #àIMFS # BOE 4DINJE " ŵųųŻC A.FUBCPMJD
SFTQPOTF PG 1TFVEPNPOBT QVUJEB EVSJOH SFEPY CJPDBUBMZTJT JO UIF QSFTFODF PG B
TFDPOE PDUBOPM QIBTF '&#4 +PVSOBM ŵźŸ 	ŵų
 ŸŴźŶoŸŴżų
#JCMJPHSBQIZ ſƄƃ
#MJHI & ( BOE %ZFS 8 + ŴżŸż A" SBQJE NFUIPE PG UPUBM MJQJE FYUSBDUJPO BOE QVSJ
ĕDBUJPO $BOBEJBO +PVSOBM PG #JPDIFNJTUSZ BOE 1IZTJPMPHZ Ŷź 	Ż
 żŴŴożŴź
#PPT 8 BOE 4IVNBO ) ŴżżŻ A.BMUPTFNBMUPEFYUSJO TZTUFN PG &TDIFSJDIJB DPMJ
USBOTQPSU NFUBCPMJTN BOE SFHVMBUJPO .JDSPCJPMPHZ BOE .PMFDVMBS #JPMPHZ 3F
WJFXT Źŵ 	Ŵ
 ŵųŷoŵŵż
#PSEFBVY . (BMBSOFBV " BOE %SPOF + ŵųŴŵ A$BUBMZUJD NJME BOE TFMFDUJWF PYZ
GVODUJPOBMJ[BUJPO PG MJOFBS BMLBOFT DVSSFOU DIBMMFOHFT "OHFXBOEUF $IFNJF *O
UFSOBUJPOBM &EJUJPO ŸŴ 	ŷŶ
 ŴųźŴŵoŴųźŵŶ
#PSEFBVY . (BMBSOFBV " BOE %SPOF + ŵųŴŵ A,BUBMZUJTDIF NJMEF VOE TFMFLUJWF
0YZGVOLUJPOBMJTJFSVOH WPO MJOFBSFO "MLBOFO BLUVFMMF )FSBVTGPSEFSVOHFO "O
HFXBOEUF $IFNJF Ŵŵŷ 	ŷŶ
 ŴųŻźųoŴųŻŻŴ
#PSEFBVY. (BMBSOFBV " 'BKVMB ' BOE%SPOF + ŵųŴŴ A" SFHJPTFMFDUJWF CJPDBUBMZTU
GPS BMLBOF BDUJWBUJPO VOEFS NJME DPOEJUJPOT "OHFXBOEUF $IFNJF *OUFSOBUJPOBM
&EJUJPO Ÿų 	ż
 ŵųźŸoŵųźż
#PSOTDIFVFS6 5)VJTNBO(8 ,B[MBVTLBT 3 + -VU[ 4.PPSF + $ BOE3PCJOT
, ŵųŴŵ A&OHJOFFSJOH UIF UIJSE XBWF PG CJPDBUBMZTJT /BUVSF ŷŻŸ 	źŶżź
 ŴŻŸoŴżŷ
#SBOEFOCVTDI $ #àIMFS # )PČNBOO 1 4BEPXTLJ ( BOE 4DINJE " ŵųŴų A&G
ĕDJFOU QIBTF TFQBSBUJPO BOE QSPEVDU SFDPWFSZ JO PSHBOJDBRVFPVT CJPQSPDFTTJOH
VTJOH TVQFSDSJUJDBM DBSCPO EJPYJEF #JPUFDIOPMPHZ BOE #JPFOHJOFFSJOH Ŵųź 	ŷ
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